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TELEVISION DEVELOPMENT IN 
BRITAIN 


N important statement was issued on August 24 
outlining the Government’s policy on the de- 
velopment of television in Great Britain. It will be 
recalled that the Television Committee, under the 
chairmanship of Lord Hankey, issued its report early 
in 1945 with a number of specific recommendations 
on the manner in which, after the War, a public 
television service should be resumed and developed 
in Britain (see Nature, 155, 615; 1945). Acting with 
commendable speed and efficiency, the B.B.C. 
implemented the first of the recommendations by 
reopening the London Television Service from the 
Alexandra Palace Station in June 1946. Next, with 
the view of extending the existing service to other 
parts of the country, work was begun on a similar 
station near Birmingham. 

Following a further recommendation of the 
Hankey Committee, the present Television Ad- 
visory Committee under the chairmanship of Lord 
Trefgarne was appointed, and has recently been 
examining the technical characteristics of the B.B.C. 
television system in the light of the latest develop- 
ments which have taken place both in Great Britain 
and elsewhere. It is considered that the improve- 
ments in the quality of the picture presented by any 
of the alternative systems are slight from the point 
of view of the ordinary viewer, and are not sufficient 
to justify a change of system which would make all 
the present British receiving sets obsolete. Moreover, 
any change, such as the addition of another hundred 
or two hundred lines to the existing 405-iine standard 
of definition, would prejudice more substantial im- 
provements, including possibly colour, at a later date. 
Such developments need further prolonged research 
before they can be realized in practice, and so far 


as can be foreseen, this will take several years. —— 


On the advice of Lord Trefgarne’s committee, 
based upon the above considerations, the Postmaster- 
General has now announced that the London tele- 
vision station will continue to operate for a number 
of years on the 405-line definition system, and that 
the same system is being adopted for the Midlands 
station, and is proposed for other British stations. 
This timely re-affirmation of another of the recom- 
mendations of the Hankey Report puts an end to the 
uncertainty which has been created from time to 
time by the claims and propaganda for other systems. 
It also clears the way for the radio industry to 
prosecute its plans for developing television markets 
both at home and abroad. Now that the public has 
been given a reassurance that the existing system 
will be maintained, the industry is planning to pro- 
duce half a million sets during the next three years. 
Also, every effort will be made to demonstrate the 
advantages of the British system which, if it were 
adopted as the standard in Europe, could provide a 
highly developed source of programmes and benefit 
from Great Britain’s unique experience of television. 

Work on the Midlands station at Sutton Coldfield 
is being pressed ahead, and it is hoped to open it in 
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the autumn of 1949. The station, although working 
on the same basic 405-line system as the London 
station at Alexandra Palace, will have increased 
powers of the vision and sound transmitters of twice 
and four times respectively. The carrier frequencies 
used will be in the neighbourhood of 60 Mc./s., 
and the station, with its aerial system on a mast 
750 ft. high, will have a reception range of approx- 
imately fifty miles. The Post Office is providing 
alternative radio and cable links to convey pro- 
grammes from London to Sutton Coldfield. The 
B.B.C. is working out proposals for further television 
stations on the 405-line system, with the next station 
in the north of England. The completion of this 
development should make television available to the 
greater part of the population of Britain, and set a 
standard of service which other countries may wish 
to follow. 


DEMOGRAPHY BETWEEN THE 
TWO WORLD WARS 


Europe’s Population in the Inter-war Years 

By Dudley Kirk. (League of Nations: Economic, 
Financial and Transit Department, Publication 1946. 
Il. A.8.) Pp. xii+ 312. (Geneva: League of 
Nations; London: George Allen and Unwin, Ltd., 
1946.) Paper, 15s.; cloth, 17s. 6d. 


HE Office of Population Research, at Princeton. 

has abundantly justified its creation by issuing 
book after book of invaluable data often otherwise 
difficult to obtain. The book now reviewed is of 
primarily historical interest, as 1939 is almost lost in 
antique mist so far as demographic data and political 
units are concerned. Yet the data for those days 
must to a large extent remain our guide for the future 
in spite of the millions of displaced persons and the 
holocausts of victims of war and dictatorships. 

The book is a modification of an earlier plan for a 
demographic atlas and it is well illustrated with 
maps and caftograms; but the author wisely empha- 
sizes that a thousand persons in, say, northern Russia 
may be far more significant than a thousand people 
in some large urban centre ; and on the other hand, 
he does not forget that, were spatial relations the 
only or even the main factor, London and the Low 
Countries would be the distribution centre for Europe. 
The student of population is always in trouble about 
the variable connotation of rural and urban, and this 
is one of many reasons why we should be grateful to 
Prof. Kirk for this book with explanatory discussion 
rather than only an atlas. A small community, of 
dormitory type, may be called rural simply because 
it is two or more miles from a town, and on the other 
hand, a large agricultural community, some attaining 
50,000 people, may be called a town. 

Estimates for Roman imperial territory run be- 
tween twenty-three and thirty millions, so the 
population of all Europe at that time may have been 
some millions above this. Setbacks in the Dark Ages, 
through the black death and during the wars of 
religion, held back increase, so that estimates for 
1600 are about one hundred millions, and people 
increased only slowly until 1750 when roads, com- 
munications, faster ships, banks, manufactures and 
so on started the great modern spurt, to 187 millions 
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in 1800, 266 millions in 1850, 401 millions in 1909 
and 540 millions about 1940. The fastest growth, be 
it noted, came between 1850 and 1900 when war 
devastation was relatively slight. 

North-western and Central Europe had become 
before 1930 an area of incipient population decline, 
whereas in the U.S.S.R. increase is still very rapid ; jn 
fact, some fear a tendency to multiplication for some 
time so rapidly that standards of living may tend to 
sink to those which are such an unhappy feature of 
the monsoon lands of Asia. Another aspect of the 
situation is shown in the estimate (p. 64) that by 1970 
there will be about 6-6 millions less men of military 
age in North-western and Central Europe but 13-2 
millions more in the U.S.S.R. Military losses, excess 
civilian deaths and birth deficits together make war 
losses about 22 millions. Military losses in the Second 
World War were heavy on the eastern front but less 
elsewhere. The losses through systematized murder 
were very great, especially in Poland and Yugoslavia 
and Greece. It is estimated that the War's reduction 
of numbers in the U.S.8.R. was such that the popula- 
tion in 1946 was only equal to that in 1940 before 
the slaughter began. That equality was more or less 
attained gives an indication of the height of the 
birth-rate even during the War, The rise in birth. 
rates in Western Europe since 1945 may be a con. 
sequence of changes in social attitudes and in income 
schemes, but it may be in a considerable degree a 
result of the return of the men from the War. The 
dramatic falls in emigration to the United States 
after 1924 and to Canada and Latin America after 
1930 are notable as a pointer to the reduced oppor. 
tunities of open spaces. The emigrant would now 
tend to join an American proletariat, and in many 
eases he rather joins the proletariat in his own 
country and swells the prevalent discontent ; move- 
ments from southern Italy to Milan and Turin are 
an important factor in Italian affairs. But, on the 
whole, birth-rates in cities are lower than in the 
countryside; and territory under Soviet influence 
generally proscribes emigration as a political crime. 

Migration within Europe in the nineteenth century 
led to a large increase of population in the Ukraine; 
but in the twentieth century the most notable fact 
was the movement of Poles, Italians and some 
Spaniards to France, usually to try to cultivate the 
poorer soils or to do menial work, sometimes thereby 
making more ‘superior’ jobs for Frenchmen. In parts 
of south-east and north-east France aliens and 
naturalized persons were more than 10 per cent of 
the population about 1930; but the economic 
blizzard sent some Poles back to their native land. 
The immigrants to France naturally included a large 
proportion of men between twenty and forty-five. 
Parts of the south-east Plateau Central have lost 
population heavily. A renewal of migration within 
Europe on a large scale might become revolutionary 
in its effects ; it proceeds, however, quietly and very 
effectively, generation after generation between Scot- 
land and England in both directions. 

Expectation of life has been lowest in Rumania 
and Yugoslavia, with Greece, Bulgaria and the 
U.S.S.R. a little better. It is highest in the Nether- 
lands, Sweden, Denmark, Norway and Switzerland. 
Rumania in 1936—39 still lost more than 15 per cent 
of its babies in their first year of life. 

The study of agricultural population could have 
been made more profitable by using more fully data 
collected by Dr. C. J. Robertson for a conference on 
rural life in 1939 and other analyses which show the 
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crowding, under-employment and poverty of rural 
populations on several parts of the Loess zone of 
mid-Europe, @ zone occupied from the early third 
millennium B.C. by peasants and clinging to tradi- 
tional ways which the original fertility of the soil 
szemed to permit. In some parts of the Loess zone 
the yields of crops are very low, the holdings are 
miserably small, alternatives to farm work are far to 
seek, birth-rates remain high as usual among popu- 
lations near the margin of subsistence. These parts 
would be better if 30-50 per cent of the population 
could be moved away. Even modernization of 
methods of cultivation would give only very partial 
relief. 

But we must not ask for too much. Prof. Kirk 
has given us & mass of valuable data with a notable 
absence of tendentious arguments. The book should 
be in all serious libraries. H. J. FLEURE 


ANCIENT EGYPTIAN MATERIALS 
AND INDUSTRIES 


Ancient Egyptian Materials and Industries 
By A. Lucas. Third edition, revised. Pp. xi-+-570. 
London: Edward Arnold and Co., 1948.) 25s. net. 


HIS book deals with a branch of prehistoric 
arch logy in the Nile valley which the late Mr. 
Lucas made especially his own. So often prehistor- 
jans are mainly concerned with early sequence dating 
and a classification of the ancient objects found. 
But Mr. Lucas was interested in the details of the 
manufacture of everyday objects and of how and 
whence the necessary materials were obtained. 
Although primarily dealing with the Nile valley 
and Egyptology, much of what he wrote can, with 
modification, be applied to other regions—at least 
from Neolithic times onwards. A glance at some of 
the chapter headings shows the kind of problems 
Mr. Lucas set himself to solve. For example, he asks 
what adhesives were used ? These were required for 
many purposes such as sticking sickle-blades into 
their hafts and preparing surfaces for tomb-paintings. 
In the latter case it had been thought that white of 
egg (from the eggs of wild-fowl, as barndoor hens 
were at that time unknown in the area) was used as 
a ground, but now on further investigation this does 
not seem so likely. But beeswax, glue, gypsum, 
resin, solder, etc., have all been identified. The need 
for beeswax led to the extensive cultivation of bees : 
some resins occurred locally, but the aromatic 
varieties used in perfumes, etc., had to be imported 
from southern Arabia. All primitive peoples manu- 
facture some sort of alcoholic drink. What materials 
did the ancient Egyptians use for the purpose from 
predynastic times onwards? It seems evident that 
both beer and wine were known, though it was 
impossible to produce any kind of spirit, as the 
process of distillation was unknown until much later. 
It appears to have been a new discovery in the time 
of Aristotle. What kinds of building stone were used, 
and how was granite cut at a time when steel was 
unknown ? What mortar was used? How were 
finely made statuettes carved from very hard stones, 
and how were holes for suspension bored in such 
things as beads, amulets and the like ? ‘Cosmetics 
are as old as vanity.” Yes, indeed, and perhaps we 
may be thankful that eyelids are no longer painted 
green, though blood-red nails are still with us. The 
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green mineral malachite (a hydrated copper oxide) 
was used, being ground to powder on hard stones 
and made into a paste. Woodash fires (the ash con- 
taining alkali) over quartz pebbles, which had been 
so utilized as mortars, may have led to the discovery 
of the well-known blue glaze. Lead glaze came later. 
What metals were known at the various periods, 
and where were they mined ? How was mummifica- 
tion accomplished ? What was the process employed 
to obtain flat sheets of writing material from the 
pith of the plant papyrus ? These and many other 
fascinating questions are posed and answered by 
Mr. Lucas. 

Finally, there is given a brief historical survey, 
and the above information is fitted, as it were, into 
the historical sequence. 

It is very pleasant to find a chemist, trained in 
accurate determination, dealing with such prehistoric 
problems. “There are some prehistorians who have 
reached back to their subject from their later 
historical studies; they bring with them the 
historian’s outlook. Others again reach up from 
geological investigation and bring to bear on the 
problems the geologist’s point of view. Here we 
have the chemist’s outlook, and it is both novel and 
stimulating. Of course, Mr. Lucas was not the first of 
his kind to envisage such investigations ; but he of 
all others had particularly made it his own. He 
opened up the new field in his earlier editions, and 
this revised and more definitive volume will be wel- 
comed by all who are directly or indirectly interested 
in the way men lived in the Nile valley in the remote 


past. M. C. BuRKITT 


RECENT RESEARCHES IN 
PHYSIOLOGY 


Annual Review of Physiology 

Victor E. Hall, Editor; Jefferson M. Crismon, 
Associate Editor; and Arthur C. Giese, Associate 
Editor. Vol. 10. Pp. xi+552. (Stanford, Calif. : 
Annual Reviews, Inc., 1948.) 6 dollars. 


T is rather a sobering thought that within three 

years of the end of the War a book of more than 
five hundred pages is required to review the written 
contributions to one small corner of biological science. 
With such a literary output some kind of annual 
survey is clearly necessary, if only as a time-saving 
measure, to guide the worker or student to those 
articles relevant to his interests. Reviews, however, 
are something more than intelligently arranged 
catalogues, for they can present a periodical apprecia- 
tion of the state of knowledge in the various fields 
and in this way help a worker to follow general 
trends in branches of the science other than his own. 
A third value to be attached to such surveys is that, 
by their general dissemination, they can exert a 
unifying influence which may be considered a direct 
contribution to a truly international spirit. 

Viewed from these three points of view, the tenth 
volume of “Annual Review of Physiology” has great 
merit. A wide range of subjects is covered in its 
twenty-three sections, the only notable deficiency 
being “Excretion”, and this omission is due to 
circumstances beyond editorial control. 

As a guide to publications, each section provides 
a generous bibliography and there are large author 
and subject indexes. Certain sections have their 
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bibliographies arranged in alphabetical order; this 
has a distinct advantage over a chronological arrange- 
ment where the reference hunter is concerned. 

The most valuable sections are those in which the 
authors have made some assessment of the significance 
of the results recorded, or have attempted to harmon- 
ize evidence from various sources or to formulate plans 
for the resolution of conflicts or problems developed 
in the articles under review. Of course, this can only 
be attempted in a limited number of cases, but such 
constructive presentation is very helpful and fully 
justifies the careful selection of authors by the 
editorial board. Noteworthy examples of this type 
are found in Eccles’ discussion on conduction in 
nerve, Osgood’s account of hemoglobin formation 
and erythropoiesis, Wilhelmi’s picture of the sig- 
nificance of hepatic anoxia in shock, Brobeck’s 
attempt to harmonize the ‘central’ and ‘gastric’ 
components of hunger and Anderson’s account of 
thyroid physiology. 

The third potential of this publication, its inter- 
national influence, is recognized by the editorial 
board in the preface. The board regrets the persistence 
of difficulties in obtaining contributions from a truly 
universal field, but affirms its intention to persist 
in its attempts to overcome these barriers. In 
this it must receive every encouragement from 
those who believe in scientific freedom. 


A COMPARATIVE HISTOLOGY OF 
VERTEBRATES 


Microscopic Anatomy of Vertebrates 

By Prof. James I. Kendall. Third edition, thoroughly 
revised. Pp. 354. (London: Henry Kimpton, 1947.) 
308. net. 


T is a defect of the great majority of text-books 
of histology that, being intended chiefly for medical 
students, they wholly neglect all vertebrate classes 
except the mammals. As a result, students of zoology 
either learn no histology, or, being led into the sub- 
ject by meh whose interest is limited to one class, 
and even to one species, acquire a slight superficial 
knowledge with the same limitation. The book under 
review attempts to tackle the subject in a less limited 
manner. Inevitably, because of the vast preponder- 
ance of work done on mammals, it is heavily in- 
fluenced by our knowledge of the microscopic anatomy 
of that class; but it is rich in descriptions of histo- 
logical structures in other classes. Thus, the chapter 
on the integument deals with the skins of the dog- 
fish, of teleostean fishes, of the frog, reptiles, birds 
and ‘mammals; that on excretory organs discusses 
separately the pronephric, mesonephric and meta- 
nephric kidneys, as illustrated in such animals as 
the hag-fish, the frog and the mammal. 

Of course, no book of this kind, held within these 
limits of size, could satisfy every reviewer, and the 
present reviewer would have preferred greater em- 
phasis on considerations of function and especially, 
where possible, on the functional differences correlated 
with differences of structure. On points of detail, 
one is made a little uneasy by finding the terms 
‘pre-cartilage’, ‘chondroid tissue’ and ‘pseudo- 
cartilage’, used as synonyms. In the section on bone 
there does not seem to be any recognition of the 
existence of a microscopically homogeneous sub- 
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stance between the fibres, or of a distinction between 
lamellar and non-lamellar types of bone. Che 
description of the dog-fish skin and placoid « ale 
could well be revised, and the figure replaced; jn 
the ganoid scale it is incorrect to describe the 
ganoin layer as “fibrous and uncalcified”. In the 
paragraph on myogenic and neurogenic theorie. of 
heart-beat, statements are made which will (oad 
students to believe that the elasmobranch hea: js 
two-chambered and that of amphibians  t} ree. 
chambered. 

The book is well illustrated with photomicro. 
graphs and diagrams, a number being new since the 
second edition. Some of the diagrams are ra‘ her 
crude, and one would have liked to see an illustra‘ ion 
which would have made easier the identification of 
leucocytes in some laboratory animals below the 
mammalian level, especially of the Amphibia. 

However, the reviewer, having done his duty by 
carping a little, would like to end: this is a good 
book, and it should be in every zoological library. 

P. D. F. Murray 


CYANOGEN COMPOUNDS 


Cyanogen Compounds : 

Their Chemistry, Detection and Estimation. By 
Herbert E. Williams. Second edition. Pp. xvi+ 443. 
(London : Edward Arnold and Co., 1948.) 408. net. 


HE chemistry of the cyanogen compounds is 

one of the more difficult branches of the subject, 
and is one on which it is not easy to find collected 
information. The first edition of this book, published 
in 1915, served a very useful purpose in bringing 
together a large amount of information in a systematic 
form, and the new edition is necessary in view of the 
work which has appeared since that time. The 
treatment is practical, searcely any space being given 
to theory, and in some cases this is a real defect of 
the book. The only formula for Prussian Blue is an 
old one which is incorrect, no notice being taken of 
recent work in this field which has cleared up much 
obscurity. Many of the formule given in all parts 
of the book are semi-empirical, and some account 
should have been taken of modern co-ordination 
formule for the compounds. 

The treatment covers all that could be expected 
from the title, and a praiseworthy feature is the 
inclusion of many compounds which have not been 
investigated for a long time, some of which would, 
no doubt, repay new work and show interesting and 
useful properties. The chapters include the subjects 
of cyanogen and its derivatives, cyanamide, urea and 
related compounds, cyanates, cyanides, iron-cyanogen 
compounds, nitroferricyanides, thiocyanates, and five 
chapters on analysis, which are particularly note- 
worthy. References to literature are mostly given, 
and some patents are listed. 

The book, taken as a whole, is good, and is one 
which should be found useful in the laboratory. The 
absence of an adequate theoretical background makes 
it essentially a work of reference. The reviewer 
noticed an unusually large number of errors in 
names, many of which appear also in the index: 
these include “Maequer” for Macquer, ‘““Vanquelin” 
for Vauquelin, ‘“Hautefeville’ for Hautefeuille, 
“Blitz” for Biltz, ete. This creates a certain lack of 
confidence in the accuracy of the text. Some 
ordinary words also appear in unfamiliar forms: 
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“defraction”’ appears for diffraction, “‘tantallium” 
for tantalum, “‘turpin” for terpene, etc. Although 
the author claims that the full references will enable 
his often sketchy accounts to be extended, references 
are sometimes missing, as, for example, in the 
inadequate paragraph on cyanogen fluoride. 

J. R. Partinctron 


COLONIAL NATIONAL INCOMES 


The Measurement of Colonial National Incomes 
By Phyllis Deane. (National Institute of Economic 
and Social Research, Occasional Papers, No. 12.) 
Pp. xvi+173. (Cambridge: At the University Press, 
1948.) 12s. 6d. net. 


NE of the most serious gaps in our knowledge of 

the Colonies has been the lack of adequate 
statistical analysis of their economic structures. True, 
there is much scattered statistical material, but it is 
not always easily accessible and little work has been 
done to bring it all together to form comprehensive 
surveys of the Colonial economies. 

This book, of its kind a pioneer study, does much 
to fill this gap, in respect at any rate of three Colonial 
territories, and ably shows the possibilities as well as 
the difficulties of extending this work to other Colonies. 
The main objects of Miss Deane’s study were, first, 
to discover by experiment the possibilities and limita- 
tions of applying to the Colonies the techniques 
evolved for the measurement of the national income 
of the United Kingdom; and secondly, to throw 
light on the economic structure and problems of the 
areas studied. For these purposes three Colonies 
were examined, Northern Rhodesia, Nyasaland and 
Jamaica, and their national incomes for the year 
1938 calculated. As this inquiry had its beginnings 
in the early part of the War, 1938 was thought to 
be the most suitable year for which to make the 
calculation as there appeared to be relatively more 
material for that year than for other recent years. 
Nevertheless, it is impressed upon us throughout the 
study that the main limitation of all the calculations 
is lack of data. Moreover, the inquiry was carried 
out under all the difficulties of war-time London, 
without first-hand knowledge, by way of field- 
work, of the territories to which they relate, and 
therefore the results must be regarded as highly 
tentative and insufficient to “support firm conclusions 
on economic conditions in detail”. It is the purpose 
of the research project, however, that the inquiry 
should be carried into the field. 

Mention merely of two problems will serve to 
illustrate the difficulties that Miss Deane had to face. 
The first is that of measuring the national income 
of a territory where a large proportion of the in- 
habitants are wholly dependent, or nearly so, on 
subsistence farming; and secondly, the problems 
created by the existence of two races in one Colony, 
Africans and Europeans, the latter often with little 
degree of permanency, and where a significant pro- 
portion of the wealth created in the area in fact 
goes abroad in the form of profits, rents, interest 
and extra-colonial expenditures. That there are 
bound to be errors of calculation in the attempt to 
circumvent such problems with so little data is 
inevitable ; the surprising fact is that the margins 
of error which Miss Deane has worked out for her 
calculations should be so small. 
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But even for those not versed in the finer points of 
statistical practice there is much that is revealing 
about the Colonies in the figures presented. In fact, 
at the end of her study. Miss Deane suggests some 
of the more obvious ways in which the figures may 
be applied to bring out certain conspicuous features 
of Colonial economies, for example, the proportion 
of income that flows abroad from such territories, the 
distribution of income between Europeans and 
Africans, the industrial structure of the economies 
and so forth. Above all, for the purposes of planning 
Colonial economic development such figures are 
absolutely essential. Planning, to be successful, 
must be done in the light of its effect on total national 
income, its distribution, and on the channels by 
which it is spent. For purposes of Colonial develop- 
ment, therefore, we are going to need many more 
Colonial national income calculations such as the 
painstaking work Miss Deane has given us—and the 
sooner the better. D. RanpDaL WIGHTMAN 


BIRD PICTURES 
Fifty Prints 


By Emerson Tuttle. With an Introduction by 
Chauncey Brewster Tinker, a Critique by Lewis E. 
York, and a Complete Catalogue from 1921 to 1946. 
Pp. xv + 21 + 50 plates. (New Haven, Conn. : 
Yale University Press; London: Oxford University 
Press, 1948.) 82s. 6d. net. 


Wings in the Wilderness 

By Allan D. Cruickshank. Pp. xiv + 125 + 125 
plates. (New York and London: Oxford University 
Press, 1947.) 35s. net. 


HE beauty of the bird, its elegance, its grace 

and its wonder of colouring have ever attracted 
the artist ; note, for example, the prominence of the 
bird in Chinese and Japanese art. We have here two 
books dealing with bird portraits, in which the 
artistic theme is the predominant one; but the 
approach is from different angles, one being that of 
the etching and the other that of the camera. 

The first mentioned is a collection of fifty prints 
by the late Emerson Tuttle. There are landscapes 
among them, but the greater part consist of portraits 
of birds, including many pictures of owls and hawks. 
Feather texture and bird character are remarkably 
delineated in these dry-points, the owls being espec- 
ially satisfying, in particular the portrait of a 
snowy owl. The feathers are so soft and fluffy you 
feel as if you must stroke them. One mammal 
breaks the sequence, an alert and vigorous red squirrel. 

In “Wings in the Wilderness” we have repro- 
ductions of 125 photographs from the camera of Mr. 
Allan Cruickshank, in which birds and birds only are 
portrayed, and as in the case of Mr. Tuttle’s pictures, 
chiefly the birds of North America. We are accus- 
tomed to think that British bird photographers do 
well with their cameras; but this volume shows the 
high standard achieved by the ornithological camera 
users of the United States. Young birds, old birds, 
birds feeding young, birds swimming and birds in 
flight are portrayed with great skill. Among so many 
masterpieces of the camera, it is difficult to select 
pictures for particular praise ; but the osprey on the 
wing is remarkably good and the wild turkey, a fine 
old gobbler, of especial interest. This is a book to 
interest everyone who has ever taken a snapshot of 
a bird. FRANCES Pitt 
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The Feeding of Farm Livestock 

By J. C. B. Ellis, (Agricultural and Horticultural 
Series.) Second edition, revised. Pp. xiv-+271+26 
plates. (London: Crosby Lockwood and Son, Ltd., 
1947.) 188. net. 


HE author’s primary object has been to show 

how rations for any class of livestock may be 
constructed by the use of the Kellner starch equiv- 
alent system and protein equivalents as measures for 
energy and protein requirements, and this object he 
has achieved in # smooth and satisfying manner. Like 
other books on the scientific feeding o° farm animals, 
this volume conforms to the usual pattern, a prelim- 
inary explanation of the theoretical bases of scientific 
rationing being followed by a general description of 
feeding stuffs in common use, while in the latter 
chapters the principles of the rationing and manage- 
ment of the various classes of farm livestock are 
clearly and simply expounded. Following the experi- 
mental results of American investigators, the author 
has based the maintenance requirements for energy 
on the three-fourths power of the live-weight of the 
animal instead of on the usual surface law, and has 
also applied the same principle to the protein require- 
ment estimations. 

Owing to compression of material, the reader may 
be led falsely to assume that digested fat material is 
transported in the portal blood stream (p. 14), that 
ptyalin is present in the saliva of all animals (p. 13), 
and that metabolizable energy is the same as gross 
digestible energy (p. 23). There are also a few typo- 
graphical and cross-indexing errors (pp. 1, 12, 214, 
215 and 219). Apart from these minor faults, the 
book is attractively produced, the print is very read- 
able, and the twenty-five photographic illustrations 
help materially to sustain the reader’s- interest. 

E. T. Hatnan 


Tables of Supersonic Flow Around Yawing Cones 
By the Staff of the Computing Section, Center of 
Analysis, under the direction of Zdenék Kopal. 
(Massachusetts Institute of Technology, Department 
of Electrical Engineering, Center of Analysis, Tech- 


nical Report No. 3.) Pp. xviii + 321. (Cambridge, 
Mass. : Massachusetts Institute of Technology, 1947.) 
n.p. 

HESE tables are prefaced by an account of the 

theory, which is based on work by Stone, hither- 
to unpublished. It is assumed that the motion is 
steady and isentropic along each streamline behind 
the shock wave, but not irrotational. The steady 
angle of yaw is taken to be a small quantity of the 
first order, and the equations for the first order 
perturbations of the known flow for zero yaw are 
worked out. Ultimately the solution is made to 
depend on a non-homogeneous ordinary differential 
equation of the second order. It appears that the 
shock wave is a circular cone the angle of yaw 
of which differs from that of the body. 

Numerical integrations of the fundamental differen- 
tial equation are the basis of the tables. The ratio 
of the specific heats for air is taken as 1-405 and the 
semi-apex angle of the cone ranges from 5° to 15° in 
steps of 24°, and upward to 50° in steps of 5°. For 
each apex angle results are tabulated for equally 
spaced values of the ratio of the axial component of 
velocity at the surface to the velocity of escape into 
a vacuum. Consequently the Mach numbers, which 
are stated, show irregular increments. 

W. J. Duncan 


NATURE 


September 18, 1948 vol. 142 


The Experimental Situation in Psychical Research 
By 8. G. Soal. (Being the Ninth Frederic W. 4. 
Myers Memorial Lecture, 1947.) Pp. iv + 64 
plates. (London: Society for Psychical Researc 
1948.) 2s. 


N the ninth Frederic W. H. Myers Memvria] 

Lecture, Dr. S. G. Soal has given an admirably 
succinct summary of the present situation as rey.rd, 
experimental psychical research, and has adc 
few short criticisms on the various attempts 1 
being made to bring the phenomena of telepathy and 
telesthesia under a rigid system of control. He 
describes his own experiments with Mr. Shackleton 
and Mrs. Stewart, briefly considers the various m yup 
experiments associated with the late Mr. Whately 
Carington, and has a few words to say on the Duke 
University series and the picture tests favoured by 
Dr. Hettinger. : 

From the results of his own work, Dr. Soal thinks 
that it is largely a waste of time to conduct mags 
experiments with unknown percipients unless it be 
with the view of discovering sensitives of marked 
ability. He prefers to concentrate attention on 
persons of promise and, if possible, develop the 
faculties so that they may become amenable to 
experimental procedure and the results to statis‘ ical 
analysis. Unfortunately, good subjects and trained 
experimenters are rare, so that the prospect of rapid 
progress does not appear to be bright. The technique 
for a repeatable experiment already exists ; but for 
this to be successful the co-operation of a reliable 
subject must be obtained, and thus the search for 
such subjects must be considered to be of major 
importance. 


Nairobi, Master Plan for a Colonial Capital 

A Report prepared for the Municipal Council of 
Nairobi. By Prof. L. W. Thornton White, L. Silber. 
man and P. R. Anderson. Pp. vii + 92. (London: 
H.M. Stationery Office, 1948.) 21s. net. 


Pecos started in 1896 as a transport depot on 
@ site that was none too favourable except for 
the railway which reached it three years later from 
the coast. Since then it has grown rapidly but largely 
without a plan, and now, with more than 100,000 in- 
habitants, is one of the largest inland towns of 
tropical Africa. The population is mixed, with Bantu 
Negroes in the majority; next in number Indians, 
and fewest, but in a dominating capacity, Europeans. 
At an altitude of 3,600 feet it has a climate suitable 
for Europeans and its centrality marks it out as the 
eventual capital of all European-held East Africa. 
At its present rate of growth it should reach nearly 
300,000, which the authors think will be a desirable 
size about 1975, that is to say, if the serious problem 
of an adequate water supply can be solved. The 
rapid rise called for the planning and regulating of 
the town growth, and the present volume is the out- 
come of a careful study of the site and the functions 
of the town both at present and in the years to come. 
It was prepared at the instigation of the Municipal 
Council of Nairobi by an architect, a civil engineer 
and a sociologist. The inclusion of the last in the 
team was a recognition that’ problems of race, caste 
and religion as well as purely material considerations 
had to be faced. The report not merely plans Nairobi 
for many years to come; it is also a discussion of 
the problems involved by Europe’s introduction of 
the town and all it involves to the agricultural and 
pastoral peoples of tropical Africa. 





EC! 

slc 
nuclear 
emulsio 
produce 
nuclei. 
at least 
consiste 
strong | 
describe 
mesons 
ponent 
by hea’ 
disintes 
chargec 

The 

near th 
downw 
upward 
approx 
These 1 
and & 
differer: 
the me 
value t! 


The ] 
series 
differen 
radiat i 
was tc 
heavy 
brough 
mm mat 





162 





search 
WV. HH. 
4 4 
ei rch, 








morial 
irably 
a) 8 rds 







Vv and 

He 
Licton 
84 up 
lately 
Duke 


by 










hinks 
TOASs 
it be 
arked 
nh on 
» the 
le to 
stical 
tined 
rapid 
uque 
it for 
able 

for 
najor 























il of 
lber- 


lon : 








it on 
t for 
rom 
gely 
) in- 
3 of 
mntu 
ans, 
ans. 
able 
the 
1¢a, 
arly 
sble 
lem 
Che 
, of 
ut- 
ons 
me. 
pal 
eer 
the 
ste 
ms 
obi 
of 
of 


nd 






























No. 4116 September 18, 1948 


OBSERVATIONS ON SLOW 
MESONS OF THE COSMIC 
RADIATION 


By U. CAMERINI, H. MUIRHEAD 


Dr. 


AND 


C. F. POWELL 
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H. H. Wills Physical Laboratory, University of Bristol 


AND 


D. M. RITSON 
Clarendon Laboratory, Oxford 


ECENT observations' have indicated that the 

slow negative mesons observed to be created in 
quelear interactions taking place in photographic 
to the cosmic radiation can 
produce disintegrations of both light and heavy 
nuclei. Both the modes of creation and extinction, ot 
at least the majority of these particles, are therefore 
consistent with the assumption that they have a 
strong interaction with nucleons. In this paper we 
describe experiments which indicate that the negative 
mesons Of mass ~ 200 m, in the penetrating com- 
ponent of the cosmic radiation, even when captured 
by heavy atoms, rarely, and possibly never, produce 
disintegrations of nuclei with the emission of heavy 


emulsions exposed 


charged particles. 


The results also show that in experiments made 
near the ground, there is present, in addition to the 
downward stream of mesons of mass ~ 200 me, an 
upward stream of similar particles with an intensity 
approximately half that of the downward component. 
These mesons are accompanied by c- and ™-mesons, 
and a comparison of the relative numbers of the 
different types allows us to make an estimate of 
the mean life-time, tn, of the heavy particles. The 


value thus obtained 


Introduction 


is6 +3 x 10° sec. 


Experimental Method 


The present experiments were initiated as part of 
series designed to determine the life-time of the 
different types of mesons present in the cosmic 
radiation. The main principle of the investigation 
was to observe the reduction in the number of 
heavy positive and negative mesons (~ 313 me), 
brought to rest in our emulsions after being generated 
in matter disposed around the plates, as the distance 





Fig. 1. 





Experimental arrangement 


between the plates and the surrounding matter was 
increased. 

As a first step in this programme, preliminary 
experiments were made at the Jungfraujoch with the 
simple arrangement shown in Fig. 1. We anticipated 
that the observations would allow us to determine the 
quantity of neighbouring matter which it would be 
necessary to employ in order to obtain a sufficient 
increase in the number of tracks of heavy mesons. 
In each case, twenty-four plates, Ilford Type C2, 
boron-loaded, 100 » thick, in their original packing, 
were enclosed in a box of tinned iron (0-5 mm. thick), 
and supported 2 metres from the floor, and about 
60 cm. below a light roof, with the surfaces of the 
emulsion lying in a vertical plane. In one case the 
plates were supported from the roof by strings; in 
the other they were placed on a light iron tripod, and 
surrounded on the four sides by lead blocks 5 cm. 
thick, the top and bottom of the assembly being left 
free. “| 

After an exposure of 35 days, the plates were 
marked so that their orientation during the exposure 
and their order in the assembly was known; and 
they were afterwards developed by the methods 
recently described*. The present results were 
obtained in the microscopic examination of 9-6 cm.* 
of the emulsion of the plates thus obtained.§ In 
analysing the experimental results, we employ the 
classification for the different types of mesons given 
in an earlier paper’. The terms ‘p-meson’, ‘s-meson’, 
etc., are employed for the different categories of 
mesons classified phenomenologically ; and ‘x-part- 
icle’, ‘u-particle’, when it is possible to distinguish 
particular types more precisely. 


Angular Distribution of the p-Mesons 


The directions of motion of the mesons, at their 
points of entry into the emulsion, were first determ- 
ined. In every case, we chose to measure only the 
angle, relative to the vertical, of the projection of the 
track on the plane of the emulsion. The resulting 
angular distributions thus obtained, for p-mesons, are 
shown in Fig. 2A, the full lines corresponding to the 
measurements on the plates obtained without lead, 
curve a; and the dotted lines, to those obtained with 
lead, curve 6. 

It will be seen from Fig. 2A that, both in the 
experiments with and without lead, there is a pro- 
nounced downward flux of particles accompanied by 
an upward stream of about half the intensity ; and 
that the numbers of particles in these directions are 
not appreciably influenced by the presence of the 
lead. The difference in the two distributions is given 
in Fig. 2A, curve c, and shows that a considerable 
number of p-mesons enter the plates in directions 
which indicate that they come from the lead. 

We must anticipate that the Coulomb scattering 
in the plate assembly will cause the observed direc- 
tions of motion to differ from those of the particles 
before they have been reduced to the relatively low 
speeds at which we can observe them. An analysis 
indicates, however, that these changes in direction 
are not serious, and that the original distribution 
must have been similar to that observed. Deviations 
become more frequent as the velocity of a particle is 
reduced, and we have therefore drawn the corres- 
ponding angular distributions for those particles of 
residual range greater than 300u. These are shown, 
in the form of a polar diagram, in Fig. 3, curves a 
and 6, and display the same features as the results 
obtained by including the measurements made for 
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Fig. 24, Experimental results, p-mesons 


Curve (4), exposure without lead; (6) exposure with lead; 
(c) difference between (b) and (a) 


all mesons, irrespective of their residual range in the 
emulsion, curves c and d. It is a satisfactory feature 
that the pronounced ‘waist’ in the distribution with- 
out lead is accentuated when the results for the short 
tracks are excluded. 

We have estimated the original distribution of the 
directions of motion of the mesons which stop in the 
plates, employing the scattering formule developed by 
E. J. Williams, and the result is shown in Fig. 2B, 
curve d. Owing to scattering in the plates, such an 
original distribution should appear in the experiments 
without lead like that shown in curve e of the same 
figure ; and, in the experiment with lead, as curve /. 

The estimated original angular distribution of the 
downward flux of mesons appears to be in reason- 
able agreement with the measurements, made by 
Greisen* with a counter telescope, on the mixed 
stream of electrons and slow mesons which form the 
soft component of the cosmic radiation. 

As a step towards calculating the absolute intensity 
of the mesons, we have plotted the distribution in 
range of the observed particles. In agreement with 
the previous results‘, the observations show that the 
observers record the mesons, of which the length of 
the projection of the track is greater than 200u, with 
constant efficiency. Further, the consistency between 
the results of two observers, obtained in the examina- 
tion of the same plate, shows that this efficiency is 
close to unity. The absolute intensity, Ip (6), the 
number of p-mesons per c.c. per unit solid angle per 
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Fig. 2B. Calculated distributions to fit experimental data 

Curve (d) calculated original angular distribution unmodified by 

scattering : (¢) estimated distribution to be observed in experiment 

without lead ; (/) similar distribution with lead. Curves (¢) and 
(f) are calculated for tracks greater than 300 u 


Fig. 3. Polar diagram showing angular distributions observed 
ex mentally. (a) Tracks longer than 300 », without Tead ; 
6) with lead; (c) all tracks, without lead; (d) with lead 
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Fig. 4. 


has been calculated, therefore, from the 
numbers of tracks of which the projections are 


} greater than 200 u, using a procedure similar to that 


described in a previous paper‘. This has allowed us 
to insert a scale of absolute intensity in Figs. 2 and 4. 


Angular Distribution of o-Mesons 


The number of tracks of c-mesons in the volume of 
the emulsions examined hitherto is much smaller than 
that for the p-mesons, so that the statistical fluctua- 
tions are more serious. The results are shown in 
Fig. 4, A and B, for the exposures with and without 
lead. It will be seen that the addition of the lead 
results in a considerable increase in the number of 
c-mesons and that these enter the emulsions in 
directions which indicate that they have originated 
in the lead. In Fig. 4C, we plot the difference in the 
two distributions. Although the standard deviations 
associated with each of the points in this figure are 
relatively large, so that the small departures of the 
Points from the smooth curve drawn through them 
must be regarded as fortuitous, Fig. 4C gives good 
evidence for the existence of a pronounced lateral 
= am of o-mesons, produced by the presence of the 
ead. 
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Interpretation of Observed Angular Distributions 


The above observations can be interpreted in terms 
of the relations of the mesons of different types, 
outlined in the previous paper. We regard the 
downward stream of p-mesons as corresponding to 
the particles of the penetrating component of the 
cosmic rays, which originate by the decay in flight of 
m+. and x~-particles formed in the atmosphere. 

Strong support for the view that the particles in the 
main downward stream observed in the present ex- 
periments are identical with the mesons of the pene- 
trating component is provided by a comparison of our 
results with the observations of Rossi, Sands and 
Sard*. These workers have investigated the rate of 
arrival of slow mesons with a life-time of 2-2 usec., 
using a delayed coincidence method, at an altitude of 
14,000 ft. We have recalculated their results on the 
assumption that the energy of the electrons formed by 
the decay of the mesons is 25 MeV., as suggested by 
the recent experiments of Anderson and his col- 
leagues*. The values so obtained can be compared 
with the rate of arrival of mesons in our emulsions 
from all directions in the upper hemisphere. The 
two values are thus found to agree to within 30 per 
cent (see Table 2). 

Table 1 
Ratio of the integrals, N = {1(6). 46, for different intervals of 


the angle 6. (6) — the intensity per steradian per cm.’ per diem, 
at the Jungfraujoch, 11,000 ft. 


Interval With lead Without lead 
in —————— ee 
6° N,/ <10*1N,'N, 





x10" 


NIN x10 |W, Np 


p 





0- 40 5 : 3-5 + 2: 5° ; 
60-120 |% + 3-6 | 18-1 + 6- 9-5 
140-180 2+ ‘7 + 6- ll: 


+15] $542 
+25 |) 12046 
+26| 6644 


1 
“0 
. ‘] 








Table 2 


n 
Values of the total integrated intensity, J* = { 1(6).sin@.d6 


oO 
in mesons per cm.* of the emulsion per diem, for different classes 
of mesons, at the Jungfraujoch, 11,000 ft. 


y rs = ! 
| J J | 








With lead .. 
Without lead ‘ 
Mean values wi oe 


1-09 + 0-14 | 1-04 
0-74 + 0-11 | 0-68 
09 +01 0-9 


| 8-42 + 0-48 | 
7°59 + 0-46 
+ 0°3 


| LL. 








For p-mesons, in the exposures made without lead, the total 


intensity in the upper hemisphere, J™ y is 4-1 mesons per cm.’ 

per diem. The calculated value, based on the experiments of 

Rossi, is found to be ~3 mesons per cm.’ per diem, assuming the 
decay electron to have an energy of 25 MeV. 


We attribute the difference in the two distributions 
of the p-mesons, observed in the exposures with and 
without lead, to the particles in the main downward 
stream which have been scattered into the plates in 
traversing the surrounding lead. A comparison of 
the calculated curves Fig. 2B, curves e and f, with the 
corresponding experimental results represented in the- 
accompanying diagram, 2A, shows that we can thus 
account for at least a large part of the increased 
number of p-mesons. We cannot, however, exclude 
the possibility that some of them are due to particles 
which have been created in the lead. 

The form of the distribution in angle of the o- 
mesons, in the exposure made without lead, is similar 
to that of the corresponding curve for p-mesons. We 
attribute the lateral stream of c-mesons, produced by 
the addition of matter around the plates, to negative 
mesons produced in the lead which have not had time 
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to decay in flight. The distribution in angle of these 
mesons is consistent with this assumption. The 
presence of the lead also gives rise to an increase in 
the number of z-mesons, but in this case, because of 
the low probability of observing these particles‘, the 
numbers are too small to allow any conclusions to be 
drawn regarding their distribution in angle. 


Nature of the p-Mesons in the Upward Stream 


If we apply a similar analysis to the meson stream 
arising from the matter beneath the plate assembly, 
we find that the ratio of the numbers of p- to 
c-mesons is about half as great as that observed 
in the main downward stream (see Table 1). It 
seems reasonable to suppose that the p-mesons are 
in this case, also, composed mainly of ut- and u-- 
particles, formed by decay in flight; and that in 
spite of the relatively close proximity of the matter in 
which the parent =-particles are produced, only a 
small fraction of them reaches the emulsion before 
they have decayed. 


Comparison of the Number of o- and o-Mesons in 
the Downward Stream 


It is of great interest to compare the downward 
intensity, Ip (6), of the p-mesons, measured in mesons 
per steradian per cm.* per diem, with the corre- 
sponding quantity for c-mesons, J, (6). The estimated 
number of p-mesons entering our plates, in the angular 


ae 


range 0-40° with the vertical, Np** = | 1(8) . d0, is 
0-86 + 0-07 per cm.* per diem. The corresponding 
value for the o-mesons, Ne*®*’, is 0-05 + 0-01. 

Reference was made in the previous paper to recent 
observations on the sign of the charge of the p-mesons, 
using the method of magnetic deflexion, by which it 
was shown that approximately half these particles 
are negatively charged. This result is in accord with 
magnetic deflexion experiments made with expansion 
chambers on cosmic ray mesons’. In order to allow 
for a small positive excess, and for the presence among 
the p-miesons of some =-mesons of which we fail to 
distinguish the tracks of the associated u-mesons, we 
shall assume that 40 per cent of the p-mesons are 
negatively charged. It follows that the number of 
negative p-mesons in the downward stream (0—40°) is 
0-34 + 0-03 per cm.* per diem. 

Of all the negative mesons in the downward 
stream, a certain fraction, f, will be stopped in silver 
bromide grains and will be captured by atoms of high 
atomic number; and the remainder, 1-/, will be 
brought to rest in gelatine. Through the kindness of 
Dr. Gardner and Mr. Lattes, two of us (U. C. and 
H. M.) have recently obtained plates exposed to the 
negative mesons generated artificially at Berkeley. 
The emulsions of these plates were made up of altern- 
ate layers of normal emulsion and of pure gelatine. 
It was thus possible to study the difference in 
behaviour of the mesons stopped in gelatine, and of 
those stopped in the mixture of gelatine and silver 
bromide composing the ordinary emulsion. Among 
other features, the observations made it possible to 
show that the fraction, f, of negative mesons stopping 
in @ normal emulsion which are captured by heavy 
atoms is greater than 0-3. Theoretical estimates of 
the stopping power of the different constituents of the 
emulsion give values lying between 0-4 and 0-6, and 
we shall assume that f = 0-5. 
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It is known, from the delayed coincidence ex) er}. 
ments, that most of the negative mesons of the cosmic 
rays, of which the life-time is 2-2 yusec., undergo 
normal decay with the emission of an electron, when 
brought to rest in light elements. We shall ther«for 
not expect to observe disintegrations produce: by 
those of the u-mesons, whether positively or » ga. 
tively charged, which stop in the gelatine of the 
emulsion; and we confine our attention to + hoge 
negative mesons which stop in silver bromide. 

Let us assume tentatively that all the o-mes: \\s jy 
the downward stream are u~-particles. We ‘ust 
then conclude that the number of u.~-particles which 
produce observable disintegrations, in comparison 
with the total number of p-mesons, is less than « per 
cent (Table 1). Further, if 40 per cent of the p-mv sons 
are u~-particles, it follows that only 15 per cent of 
the latter produce observed disintegrations. Taking 
f = 0-5, we conclude that only 30 per cent of the 
u--particles which stop in silver bromide produce 
observable disintegrations. 

The above values must represent upper limits, for 
a certain fraction, 9, of the c-mesons must be heavy 
particles with a strong interaction with nucleons, 
There is good evidence that 9 is nearly equal to unity. 
Thus we can compare the intensity of o-mesons in the 
downward stream, N,*® with that of =-mesons in 
the same angular range, Nz**°. The numbers so ob. 
tained are N,** = 0-054 + 0-010 and Na*® = 0-035+ 
0-015. The corresponding numbers for the complete 
angular range are N, = 0:20 +0-03 and N,= 
0-16 + 0-03. It is therefore reasonable to assume 
that the positively charged x-mesons, =*+, and the 
negatively charged heavy particles, =~(313 me), are 
produced in approximately equal numbers. We 
should then have to regard at least the great majority 
of the o-mesons in the main downward stream as 
particles with a strong interaction with nucleons 
probably produced in the roof and other neighbouring 
matter above the plates, for they are accompanied by 
™-mesons in approximately equal numbers. 

Thus suppose we take the values for the number of 
c- and x-mesons in the downward stream (0-40), 
from the experiments both with and without lead, 
and assume that. the number of o-mesons, with 1 
strong interaction, =~, is equal to the number of 
m™-mesons, t+. We can then write : 


Na(u—) Ne Na 


Np Np” Nop 


Using the values given in Table 1, we thus find : 


— = 1-9 + 1-8 per cent. 
Assuming, as above, that 40 per cent of the e-mesons 
are u~-particles, it follows that only 9-5 + 9-0 per 
cent of them, which stop in silver bromide, produce 
observable disintegrations. The results, therefore, 
show that most, and possibly all, the light negative 
mesons of the penetrating component of mass 
~~ 200 me fail to lead to a nuclear disintegration with 
the emission of protons and other heavy charged 
particles, when stopped in silver bromide. 

This result depends on estimates of quantities which 
are not known with precision ; but even if we choose 
the most unfavourable values, we are still led to 
substantially the same conclusion. Thus assume that 
the proportion of negatively charged particles among 
the p-mesons is only 30 per cent; and that all the 
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s-mesons in the downward stream are due to u-- 

icles, none being attributed to n~-particles 
generated in the plates and in local matter. Even 
with these assumptions, both of which it would be 
difficult to support, we must conclude that 60 per 
cent of the light negative mesons of the cosmic 
radiation, When stopped in materials of high atomic 
number, produce no nuclear disintegrations with the 
emission of heavy charged particles. 

The correctness of the assumption that the numbers 
of positively and negatively charged p-mesons are 
approximately equal (that p+/p- ~ 2-0, or less) has 
been supported by reference to the results of experi- 
ments on the penetrating component’. It might be 
objected that, in order to reduce the intensity of the 
soft component, these experiments are commonly 
made under considerable thickness of absorbing 
materials ; and that there is no guarantee that the 
small values for the positive excess which are thus 
found will also occur under a light roof. This 
appears to be the weakest point in the interpretation 
of our results. While the preliminary measurements 
by the magnetic deflexion method indicate that the 
positive excess is, in fact, small, it is important to 
continue the observations in order to increase their 
statistical weight. It would, however, be very 
difficult to account for any great positive excess in 
terms of our present views on the nature of the 
processes which lead to the production of the different 
classes of mesons, and our conclusions would not be 
seriously modified if the ratio u+/u~ were as great 
as 2. 

Marshak® and others have considered the possi- 
bility that the interaction of a light negative meson 
with a nucleus may lead to the emission of a neutretto ; 
and that the ejection of heavy charged particles from 
the nucleus as a result of the interaction is never, or 
only rarely, to be expected. Further, recent experi- 
ments’® indicate that the capture of these mesons by 
lead atoms results in the emission of neutrons from 
the nuclei, a result which is consistent with the view 
that the meson interacts with one of the protons in 
the nucleus, as represented by the equation: H? + 
ut —» n° + v°, where v° denotes the neutretto. Such 
an assumption allows us to account for the absence 
of the emission of heavy charged particles as a result 
of the interaction, for the total release of energy to 
be accounted for is reduced by the amount correspond- 
ing to the rest-mass of the neutretto; and it is 
perhaps reasonable to assume, from the principle of 
the conservation of momentum, that most of the 
balance of energy will appear as kinetic energy of 
the neutretto. In any case, it appears to be certain 
that if a light negative meson is captured by a nucleus, 
only a small fraction of the energy liberated by the 
disappearance of its rest-mass is distributed among 
the nucleons. 


The Life-time of the x-Particles 


Recently, the results of experiments on the intensity 
of the penetrating component of the cosmic radiation 
at great depths underground have been employed to 
obtain an estimate of the mean life-time of the heavy 
mesons, ta, and the value so obtained is 6 x 10~* sec.". 
The present experiments have allowed us, however, 
to make an independent estimate of this quantity, 
and we have found a much smaller value, namely, 
~6 x 10°* sec. 

The new estimate is based on the following con- 
siderations: We'have attributed the upward stream 
of p-mesons to u*+- and u--particles formed by the 
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decay in flight of upward moving x*- and x~ -particles 
which have been generated in the matter beneath 
the plate assembly. By comparing the number of 
p-mesons in the upward stream with that of the 
m-particles which have escaped decay; and by 
estimating the time of flight of the particles, in 
moving from their points of origin to the plate 
assembly, we can calculate the life-time of the heavy 
mesons. 

This method depends for its success on the correct- 
ness of the assumption that the majority of the 
e-mesons in the upward moving stream are produced 
by the decay of x-particles ; and that not more than 
a small proportion of them are generated directly in 
nuclear interactions. This view is supported by the 
results of the previous paper’ which suggest that the 
number of u.-particles directly produced is small com- 
pared with the corresponding number of x-particles ; 
but in order to obtain a further check, we have ex- 
amined plates exposed in the ice of a glacier. In 
such plates, an upward moving stream of mesons 
can be detected, but it is now found to be composed 
of x-particles and e-mesons in roughly equal numbers. 
This observation proves that the number of p-mesons 
directly produced is less than that of the =-particles. 
We show, afterwards, that we can account for the 
e-mesons, in this case also, by decay in flight of 
z-particles. 

In calculating the life-time, we require to know the 
distribution of the matter beneath the plates. The 
floor immediately beneath the assembly is composed 
of layers of various materials—granite, reinforced 
concrete, cork and wood—with a total weight of 
~ 100 gm. per cm.*. Beneath this is a number of 
rooms, one above the other, 2-5 m. high, with floors 
of weight ~ 80 gm. per cm.’. 

The mesons forming the upward stream are found 
to reach the end of their range at points which are 
distributed uniformly throughout the emulsions ; and 
the energy at the point of entry into the assembly, 
of a meson which comes to rest in the central regions 
of the plates, is about 35 MeV. We therefore assume, 
as a first approximation, that the mesons originate 
in the central layers of the first floor, and come to 
rest in the centre of the plates; that none of the 
m-particles is locally produced in the plate assembly 
itself ; and that 90 per cent of the p-mesons in the 
upward stream are .*+- and u—-particles. 

With these assumptions we find 


ta = 5 X 10° sec. 

We have made a more precise analysis, in which 
account is taken both of the generation of the mesons 
at different depths in the floor ; and of the difference 
in energy, at the points of entry into the plate assem- 
bly, of those mesons which stop in different regions 
of the plates. This leads to substantially the same 
value, namely, 

ta = 6 X 10° sec. 

It may be objected that a considerable proportion 
of the upward stream of mesons could have been 
generated at greater depths; in the lower floors of 
the building, for example. Such mesons must, how- 
ever, have sufficient energy to penetrate the floors 
above their points of creation, in order to reach the 
plates. As a result, the relativistic contraction of 


the time-scale begins to play an important part. If, 
for example, we assume that all the mesons have 
been generated in the second floor, we find the 
following value for the life-time : 
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ta = 7 X 10° sec. 
and if generated in the third floor : 
t= 8 X 10-* sec. 

The calculated values of t, are therefore rather 
insensitive to the assumed range of the ‘primary’ 
radiation. We take as the best value ta = 6 X 10~* sec., 
corresponding to the assumption that the primary 
radiation is reduced to an intensity 1/e of its original 
value in traversing 50 cm. of concrete. It appears 
reasonable to assume that the contribution to the 
observed backward stream made by the mesons 
generated in the lower floors will be relatively unim- 
portant not only because of the absorption of the 
primary radiation by the overlying matter, but also 
because there will be a tendency for the mesons to 
be thrown forward in the direction of the motion of 
the primary radiation as their energy of emission 
increases. 

Apart from these uncertainties, the above values 
must be regarded as upper limits, for some of the 
observed =- and o-mesons, in the angular interval 
under consideration (140°—180°), will have originated 
in processes taking place in the plate assembly itself. 
Assuming that 0-03 mesons per steradian per cm.* 
per diem are produced in this way, the calculated 
values of ta are reduced by about 30 per cent. 

Returning now to the consideration of the ex- 
posures made on the glacier, it is found possible, 
using the calculated value of tx, to account for the 
presence of p-mesons in the backward stream, in 
spite of the much greater proximity to the plates 
of the matter in which the mesons are generated. 
The ice, which may be regarded as of indefinitely 
great extent, contributes a stream of x-particles with 
an intensity two or three times as great as that pro- 
duced by the lead. It is therefore reasonable to 
assume that the effective thickness of the producing 
layer of ice, which contributes to the o- and m-mesons 
stopping in the plates, is at least 110 cm. Calculations 
indicate that the relative numbers of x- and uz- 
particles observed are in agreement with a lifetime 
of 6 x 10°* sec. The observations are thus consistent, 
in this respect also, with the assumed absence of the 
direct generation of u-particles. 

Alternatively, by combining the results of the two 
experiments—that made in the glacier, and that 
with the plates supported 2 m. above the floor—it is 
possible to obtain the following limits to the value 
of the life-time, without assuming that the u-particles 
are not produced directly : 


3 x 10° sec. < tg < 1°5 X 10° sec. 


We believe, however, that the x-particles are alone 
produced directly, and if this is correct our results 
indicate that 


6 + 3 Xx 10°* sec. 


z= = 


The present experiments were designed only as a 
preliminary step towards determining the life-time of 
the heavy mesons, and the possibility of making the 
present estimates only appeared during the course 
of the investigation. Further experiments, using a 
more favourable geometrical disposition, are now in 
progress. 


Summary 


The main conclusions which follow from our results 
may be summarized in the following terms : 

(1) Observations have been made on the directions 
of motion, of mesons recorded by photographic plates 
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exposed to the cosmic radiation, at their points of 
entry into the emulsion. The results show that there 
is @ pronounced downward stream of p-mesons. The 
rate of arrival of these particles, and the estimated 
original distribution in angle of their directions of 
motion, before they have been scattered in the plate 
assembly, show that most of them are identical with 
the mesons of the penetrating component of the 
cosmic rays. 

(2) Near the surface of the earth, in addition to the 
downward stream of mesons of mass ~ 200 me, there 
is an upward stream of similar particles of considerable 
intensity. These particles may be regarded as being 
formed by the decay in flight of those n+- and =~. 
particles, generated in the matter beneath the plate 
assembly, which are ejected upwards. 

(3) Less than 15 per cent of the light negative 
mesons of the cosmic radiation, when brought to rest 
in the emulsion, produce nuclear disintegrations with 
the emission of heavy charged icles. It appears 
to be necessary, therefore, to attribute the failure to 
observe electrons arising from the decay of these 
particles, when they are stopped in materials of high 
atomic number, to other causes. While the results 
do not preclude the possibility that mesons of this 
type sometimes produce observable disintegrations, 
the low value of the upper limit for the fraction which 
do so leads to a strong presupposition that they 
always disappear through processes of another type. 
Taken in conjunction with the results of other experi- 
ments, our observations give support to the view 
that the capture of the meson leads to the emission 
of a neutron and a neutretto. 

(4) By comparing the relative numbers of the 
m- and u-particles in the upward flux of mesons, it is 
possible to make an estimate of the -mean life-time 
of the heavy mesons. Assuming that the u-particles 
are not directly produced in nuclear interactions, the 
value thus obtained is tz = 6 + 3 x 10°° sec. 


WE are greatly indebted to Mr. G. R. de Salis for 
assistance in making the exposures at the Jung- 
fraujoch ; to Dr. C. Franzinetti and Dr. 8. Rosenblum 
for kindly making available to us the preliminary 
results of their experiments on the determination of 


the sign of the charge of the p-mesons; to Mr. 
C. M. G. Lattes and Dr. E. Gardner for the plates 
exposed to the mesons produced by the Berkeley 
180-in. cyclotron ; and to Prof. von Muralt, director 
of the Hochalpine Forschungsstation Jungfraujoch, 
for assistance and kind hospitality. The plates 
exposed on the glacier were obtained in a collaboration 
between Mr. Y. Goldschmidt-Clermont, of the Centre 
Physique Nucléaire, Brussels, and three of us (U. C., 
H. M. and D. M.), for the purpose of determining the 
absorption in ice of the radiation responsible for the 
production of ‘stars’. A full account of these experi- 
ments will be published shortly elsewhere. 
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THE HUMAN MILK BANK 
By EDITH G. DARE, O.B.E. 


Formerly Matron of Queen Charlotte’s Hospital, 
London 


[The first Human Milk Bank in Great Britain was 
established at. Queen Charlotte’s Hospital, London, 
in 1938, through the initiative and under the expert 
guidance of Miss Edith Dare, then the matron, with 
the financial assistance of the late Sir Julian Cahn 
through the National Birthday Trust Fund. This 
Bank followed closely on the heels of similar banks 
and bureaux in the United States (which Miss Dare 
visited in order to study their organisation, equip- 
ment and method of working), Germany and the 
U.S.S.R. The author has recently retired from her 
post as matron of the Hospital which she has held 
with distinction for twenty-eight years (she has 
been connected with the Hospital since 1911) ; 
but she still retains an active interest in the Human 
Milk Bank based at the Hospital as honorary 
director of the former for life. In the following 
article she describes the founding of the Bank, and 
reviews the advances made there and elsewhere 
since its inception.—EDITORS. ] 


HE Human Milk Bank at Queen Charlotte’s 

Hospital, London, was founded in 1938—the first 
of its kind to be established in Great Britain. By 
its means, the lives of many sick babies have been 
saved and others have been safely brought to normal 
especially by supplementing the mothers’ milk and 
assisting during periods of crisis. 

Having visited several such banks and bureaux 
in the United States during 1938, I soon became 
convinced that here was a valuable social and medica! 
service that neither Great Britain nor any other 
country could afford to ignore. Such a service should 
be established, at any rate in Great Britain, without 
delay. At the inception of this, the first, Bank, it 
was necessary to obtain funds; these were soon 
forthcoming from the National Birthday Trust Fund, 
through the generosity of the late Sir Julian Cahn. 
To-day, however, the Bank has succeeded in becoming 
entirely self-supporting ; indeed it is paying its own 
way with a reasonably safe margin. The leading 
pediatricians keenly support it; in fact, they look 
upon it already as an essential part of the social 
services of the country, especially since it is recog- 
nized by physiologists that no food other than human 
milk is suitable during the neo-natal period. The 
premature baby, the sick baby, operation cases all 
can benefit from the human milk so supplied. As 
pointed out by Dr. Martha Dynski-Klein, the 
“incidence of infection in infancy is estimated to be 
twice as high in artificially fed babies as in breast-fed 
ones, and the death-rate ten times as high’’!. 

At the Queen Charlotte’s Hospital the milk is 
obtained mainly from women who have been patients 
in the Hospital, though other women also come 
forward. The surplus milk is withdrawn, either by 
means of a breast pump, which the mother learns to 
manipulate herself, or manual expression is used. 
The mother gathers her surplus milk into a sterilized 
bottle which is kept in an ice box, both of which are 
supplied by the Bank. This is collected daily by a 
member of the staff of the Bank. All equipment, 
including sterilized towels, dishes, etc., are also 
supplied. Most of the donors are paid for their 
services. 
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All the surplus milk thus collected from nursing 
mothers (now returned to their homes) is taken to the 
clinic and there strained and mixed, after it has 
passed exacting chemical and bacterial tests. Though 
human milk varies somewhat in chemical content, 
especially in proteins and lactose, the resulting 
mixture has been proved to be quite satisfactory 
for any baby. From the mixer the milk is bottled, 
and then the bottles are placed in pasteurization 
tanks. Later, they are labelled and put into refri- 
gerators where they are kept until required. The 
milk can be, and is, sent to many parts of the country, 
where it is required, either by special vans or train 
(in the latter case, special arrangements have been 
made for express delivery); on certain occasions 
even the aeroplane has been pressed into service. 
Queen Charlotte’s Milk Bank supplies several of the 
leading London and provincial hospitals. A charge 
is usually made for the service, both to the hospitals 
and to individual patients; but where there is 
financial hardship the service is free. 

To meet acute emergencies some milk is ‘quick 
frozen’ in order that it may be stored for an indefinite 
length of time. For this purpose ‘dry ice’ is used. 
Special moulds are placed over the ‘dry ice’; into 
these moulds the milk is placed by means of a sterilized 
syringe. Another block of ‘dry ice’ is placed over the 
filled moulds, and the milk left for about two minutes 
to freeze. Then the disks of frozen milk are removed 
under aseptic conditions and kept in refrigerators 
until required. Such milk will keep almost indefinitely 
at about —10° F. Milk not thus treated, that is, 
milk which has been placed in the refrigerator 
immediately after pasteurization, will iast for about 
forty-eight hours only. Milk which is to be ‘quick 
frozen’ must be quite fresh, that is, it must have been 
withdrawn from the mother on the same day that it 
is to be frozen. 

Dr. Dynski-Klein' has shown by the following data 
that human milk which is boiled before quick cooling 
shows only little effective change in content, and no 
viable bacteria are present. 


Before boiling After boiling 
Protein 1-°8-2-2 gm./100 ml. 1-5-3-0 gm./100 ml. 
Fat 2-7-4-6 i“ 30-00 fe 
Lactose 5°7-6°5 oe 6-2-7-3 ~ 
Vitamin C 3-9-4-6 mgm./100 ml. 3°0-7°3 mgm./100 ml. 
At her clinic, Dr. Dynski-Klein administers 


ascorbic acid to premature and sick babies. 

The staff at Queen Charlotte’s Hospital, who 
carry out the work of the Bank, comprise two 
specially trained sisters. It is their responsibility to 
collect milk from the mothers in their homes (two 
motor-cars are supplied for the purpose), and to carry 
out the entire routine of testing (except bacterial and 
chemical, which is done by an outside laboratory, 
which specializes in milk testing), pasteurizing, 
sterilizing and storing at the clinic. As much as 
eighteen gallons of milk have been dealt with in one 
week in this way. The staff, equipment and costs of 
a human milk bank is therefore not prohibitive con- 
sidering its very wide scope, its great potentialities 
and its consequent importance to public health and 
service. To-day the Bank at Queen Charlotte’s 
Hospital has its own Board of Governors, of which 
the Lord Chancellor, Viscount Jowitt, is the chair- 
man. 

There seems to be little room for doubt that the 
establishment of human milk banks throughout the 
country, organised on a county or some other 
regional basis, should be treated as a social and 
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medical service of prime importance. The pioneer 
work done at Queen Charlotte’s Hospital has now 
expanded so substantially as to provide a complete 
pilot plant or type specimen for the guidance of 
future banks. The space required is not great, and 
the staffing and other problems are of not considerable 
magnitude. Indeed, a human bank has already been 
established at Cardiff; there is a smaller unit at 
Manchester ; another is being formed in Birmingham. 
There are other milk bureaux, which are usually 
centred in hospitals, but their services are confined 
to the hospital patients themselves; that is, though 
the human milk is obtained from mothers both 
within and without the hospital, it is given only to 
babies in the maternity wards of that hospital ; and 
if there is any left over it is sent to the children’s 
wards. 

But much remains to be done, for even now, banks 
and bureaux are adversely affected by the incon- 
stancy of supply, depending as the supply does on 
propaganda and the efficiency and cleanliness of the 
donors, to say nothing of their goodwill. Now that 
the National Health Service Act is in force, there 
are already hospital regions which might well form 
the necessary units on which to base new human milk 
banks. This point well might be considered in view 
of the possibility that if such banks are established 
over the entire country they will eventually come 
under the charge of the Ministry of Health through 
its regional or local authorities now set up under the 
Act. 


* Brit. Med. J., 258 (Aug. 24, 1946). 


THE BRITISH GAS INDUSTRY 


HE eighty-fifth annual meeting of the Institution 
of Gas Engineers was held in London during 
June 8-11 under the presidency of Dr. Harold 
Hartley. It was a notable event in its history, being 
probably the last before the gas industry becomes 
integrated on a regional basis. Dr. Hartley reviewed 
the rise of the industry—the pioneer in the practice 
of distributing fuel and power as a public utility. 
He initiated a stocktaking of the present position 
and surveyed the prospects of the future. The papers 
presented for discussion centred round these themes. 
In the past, the industry experienced the advantages 
of competition as a stimulus to progress, not without 
the disadvantages of a multiplicity of independent 
local undertakings. For many years the need for 
reorganisation had been recognized. Progress in this 
direction had been made—some people had thought 
not rapidly enough. In 1943 a report of the Post-War 
Planning Committee of the British Gas Federation 
proposed geographical integration of its undertakings. 
This concept was eventually endorsed by the Hey- 
worth Committee of the Government of the time. 
Since then the Government has decided that the 
desired end shall be attained by nationalization, and 
the necessary legislation is now before Parliament. 
One cannot assess usefully the gas industry, or 
rather the industry of coal carbonization, apart from 
the supply and utilization of coal. Never was the 
efficiency of utilization and conservation of reserves 
so important. Formerly, when coal was cheap 
judged by present standards, and freely available, it 
was used as though future supplies faced no limit. 
Often little attention, either domestic or industrial, 
was paid to matters of efficiency or expenditure of 
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labour in use. To-day the struggle to raise adequate 
supplies of coal to the surface is continuous. Ade- 
quacy has come to take priority over cost. One of 
the most effective means of meeting scarcity is to 
practice efficiency in use—a means promoted by the 
Ministry of Fuel and Power since its formation. The 
problems of scarcity create the most serious difficul. 
ties for public utilities, which undertake to maintain 
an adequate supply of a manufactured product lia!le 
to extreme and daily peaks of demand. The shortage 
of plant has created difficulties of a national scope for 
the electrical industry, difficulties only met by ‘he 
shedding of load. Peak loads occur weekly in 
consumption of gas; but these, owing to difference in 
conditions of distribution, pass almost unnoticed. 
To-day a new factor has come into prominénce owing 
to the need for maintaining exports of coal. Formerly 
the export of coal was one only of the ample means 
of balancing the national budget in Britain. Now it 
is an indispensable means for maintaining national 
and international policy. 

Export now obtains priority in the supply of coal, 
and even for the higher grades of coal. The loss of 
our higher grade coal—especially the best coking 
coal—is regrettable, although apparently inevitable 
at present. From the long-term point of view the 
consequences may be disastrous. 

Every circumstance points to the need for promot- 
ing the conservation of fuel, and scrutinizing industrial 
practices to see how far policy or practice conforms to 
this need. From this point of view the papers 
presented at the Institute’s meeting are timely. 
T. C. Finlayson and F. 8. Townend examined criti- 
cally the types of plant available to provide the 
supplies of coke and gas in relation to seasonal needs. 
Seasonal variations play a vital part in.the organisa- 
tion of public utilities. The gas industry requires to 
control the ratio of coke to gas production according 
to supply and consumption; but existing means to 
this end are only partially effective. The usual 
method is based on the gasification of oil, but now 
this is no longer adequate. Whatever the future 
productivity of the oil-fields, at present there is a 
shortage. The complete gasification of coal might 
make a valuable contribution to the necessary control 
of coke-gas ratio of production. A measure of success 
has been realized in Germany with the complete 
gasification of lignite under pressure; but so far the 
use of British bituminous coal has not proved 
serviceable. These authors conclude that “it is 
difficult to envisage this process as producing a therm 
of gas substantially cheaper than that obtained by 
existing methods provided that the coke can be 
sold”. In short, there is still no certainty that costs 
will allow complete gasification to displace existing 
methods of carbonization. Linked with complete 
gasification of coal is the problem of distribution 
required to provide the ‘whole-house’ domestic 
service which is a present ideal. This might involve a 
tenfold increase of supply per dwelling. H. J. 
Escreet’s survey of gas distribution is intended to 
examine current practice and experience with the 
view of finding the answer. Cost, he said, need not 
exceed present figures. There would, however, be a 
loss of the convenience given by the presence of 
stocks of solid fuel already distributed to meet the 
seasonal peak of demand for fuel. The fact is that 
the gas supply is a two-fuel industry, able to supply 
both solid and fluid fuel, and thus enjoys a unique 
position for dealing with the fluctuations of load 
caused by the British climate. If the two-fuel system 
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persists, it points to the need for attention to the 
improvement of manufactured smokeless fuels and 
consequent conservation of high-grade coking coals. 

Other papers dealt with ancillary subjects— 
availability of British gas coals, purification and 
marketing of gas and administration. At a time 
when everything points to the need for conserving 
coal and promoting efficiency in its use, the series of 
papers makes a valuable compilation. 

H. J. HopsmMan 


No. 4116 


THE BALANCE OF RESEARCH 
AND TEACHING AT 
UNIVERSITIES 


NE session at the sixth Congress of the Univer- 

sities of the Commonwealth, which was held in 
Oxford during July 19-23, was devoted to what is 
perhaps the most fundamental of all the problems 
which face a university : What should be the relation 
between teaching and research ? Should one think 
of a university primarily as a place where learned 
men learn more? Or should it be a place where 
learned men, from their reserves of information, 
instruct the comparatively ill-informed ? Dr. W.T.S. 
Stallybrass, vice-chancellor of the University of 
Oxford, presided at the discussion. 

Prof. G. A. Currie, vice-chancellor of the University 
of Western Australia, introduced the topic by pointing 
to the very wide difference between the two concepts 
of a university held by Bruce Truscott, the creator 
of “Redbrick”, and by Ortega Y. Gasset—two 
authors who have had considerable influence on 
those who are concerned with university life. Ortega 
Y. Gasset holds that the inquiring mind has been 
disastrous, that the constant, restless wish to discover 
has led the universities from the cultural centre of 
the community which is their proper place. Bruce 
Truscott’s view is that “an urgent ferment of the 
mind” is the essence of a university. Unless the 
teachers are actively engaged in research, their 
teaching will be barren and unimportant. The spirit 
of research is the justification of a university. The 
two theories are diametrically opposed to each other. 

None of the representatives assembled at Oxford 
was prepared to go all the way with Ortega Y. 
Gasset—though it was noticeable that two Indian 
representatives spoke most eloquently of the primary 
obligation of a university being to teach, and empha- 
sized the harm which has been done by an ill-directed 
urge to publish the results of research of little value. 
There was general agreement that the question was, 
in fact, one of balancing two rival claims, each valid 
in itself, but each in some danger of strangling the 
other. 

However, to say that there is a need to balance the 
claims of teaching and research is not to say that 
every university should strike the same balance. 
The situation, the development and the size of the 
university are among many factors which must be 
borne in mind when deciding how much time each 
teacher should be able to set aside for research. 
Similarly, the different faculties will give different 
answers. There was very general agreement among 
the scientific speakers at Oxford that it is literally 
impossible for a teacher of any of the scientific 
subjects to maintain a high standard unless he is 
given time for private research. Speakers from other 
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faculties were less emphatic. But it was very clear 
that the need to safeguard the time of the science 
teachers, who are at present over-worked and over- 
crowded, is a very pressing need indeed. 

It would be desirable to safeguard the time which 
a teacher should be able to give to his research by 
limiting the number of hours during which he or she 
is required to teach. But the curriculum must be so 
arranged as to give the teacher not merely the 
requisite number of hours, but also two or three days 
in each week when he is able to dedicate himself to 
research without interruption. It is obviously still 
more desirable to make it possible for the teacher to 
carry out research elsewhere if it is more convenient— 
which can be done only by providing sabbatical years 
more frequently than any universities can at present 
afford to do. But sabbatical years are not in them- 
selves the solution of the problem. The teacher needs 
to be able to do his research concurrently with his 
teaching. 

The problems of safeguarding the teacher’s hours 
of research, the curriculum which makes it possible 
for him to carry out research, and sabbatical years— 
all these are administrative problems which the 
governing body of each university must deal with 
when it has decided how it proposes to balance the 
claims of teaching and research. The Congress at 
Oxford did not make any ex cathedra pronounce- 
ments on this problem. It was obvious that while 
the representatives assembled in Oxford were very 
conscious of the existence of the problem, they were 
equally clear that it is one which must be settled by 
each individual in each faculty. There is much 
research now going on which cannot be said to be of 
any value either to the research worker himself or to 
the very few students who will read the printed 
results. But imaginative research, undertaken, not 
because promotion depends upon it, but because it is 
a result of the researcher’s enthusiasm for his subject, 
will make him a better teacher—and will be the 
more likely to be worth-while research. It is the duty 
of the academic administrators to make sure that 
they do not so overload the teacher that this type of 
research is made impossible. 


INTERNATIONAL CONGRESS ON 
MENTAL HEALTH 


HE International Congress on Mental Health 

held in London during August 11-21, was an event 
of considerable significance for the social sciences and 
psychiatry, and the repercussions will be felt far 
afield. It marked a stage in the struggle of these 
disciplines, on one hand, for acceptance among the 
family of sciences, and on the other, for recognition 
in the world of affairs. The undoubted success of the 
Congress springs from the marriage of these two aims. 
It is only possible to give here a passing reference to 
some of the more important aspects of the Congress, 
to the immense amount of preparatory work, and to 
the implications for the future. 

The Congress comprised three separate international 
conferences. The first, on child psychiatry, and the 
second, on medical psychotherapy, were held during 
August 11-14; the third and main conference, on 
mental hygiene, during August 16-21. The Congress 
was organised by the National Association for 
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Mental Health, with Dr. J. R. Rees, formerly con- 
sulting psychiatrist to the British Army, as president. 
About two thousand people attended from some 
fifty countries. 

The conferences on child psychiatry and psycho- 
therapy were run on conventional lines. For the 
first conference the theme chosen was the develop- 
ment of personality in its individual and social 
aspects, with special emphasis on aggressiveness. 
Specific topics included aggression in relation to 
emotional development and in family life, psychiatric 
problems in education, and the community and the 
aggressive child. 

The subject of guilt formed the theme of the second 
conference. This was considered under the headings : 
genesis of guilt, guilt and the dynamics of psycho- 
logical disorder, and collective guilt. Several of the 
papers were of exceptional merit, notably those by 
Dr. John Rickman and Dr. Margaret Mead. The 
fourth day of this conference was devoted to advances 
in group therapy. Here the most interesting con- 
tribution was perhaps made by Dr. Bion, originator 
of the ‘leaderless group’ technique first used in 
officer selection in the British Army. In the group 
procedures employed by him, Dr. Bion found it 
important to elucidate three aspects, first, the group 
‘mentality’ created by the anonymous participation 
of members ; second, the efforts of the members to 
achieve a full life in the group ; and third, the culture 
of the group. 

The International Conference on Mental Hygiene 
was the third in a series, the first having been held in 
Washington in 1930, and the second in Paris in 
1937. Under the broad heading of “Mental Health 
and World Citizenship”, five topics were considered : 
problems of world citizenship and good group 
relations, the individual and society, family problems 
and psychological disturbance, mental health in 
industry, and problems of planning. The Conference 
had the active support of Unesco and the World 
Health Organisation. 

In addition to the plenary sessions, there were 
more than twenty specialist group meetings, spon- 
sored by such professional bodies or organisations as 
the Maudsley Hospital, the Institute for the Scientific 
Treatment of Delinquency, the Royal Society of 
Medicine, the Tavistock Institute of Human 
Relations and the British Psychological Society. 

The preparations for this conference were on 
altogether novel lines. Indeed, the conference may 
be said to have begun eighteen months ago when 
multi-diseiplined professional groups were formed 
all over the world to collect and evaluate available 
data, or carry out new inquiries, bearing on the 
conference topics. During the intervening period 
about five thousand members of the professions 
concerned worked in discussion groups in twenty- 
seven countries. Their deliberations resulted in some 
three hundred reports dealing with various aspects 
of the themes chosen for each day of the conference. 
About one in ten of the members of these discussion 
groups attended. 

These groups were kept in touch with one another 
by a printed bulletin issued periodically. Ten such 
bulletins were circulated, and the contents included 
not only notes on the work of each of these groups, 
but also a critical discussion of the aims of the 
conference. The bulletin will continue to circulate 
for some time after the Congress, so as to provide an 
early opportunity for publishing material not to be 
included in the Congress Proceedings. 
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The three hundred reports, classified according to 
the five conference topics, were collated and carefully 
edited, and the edited material passed on to an 
International Preparatory Commission for further 
study. 

In my opinion, the work of the International 
Preparatory Commission was the outstanding point 
of interest in the Congress as a whole. The primary 
tasks of the Commission were to examine the reports 
of the national study groups and to prepare a state- 
ment to serve as a basis for consideration at the con- 
ference. The Commission consisted of twenty mem. 
bers from ten countries and representing disciplines 
including psychiatry, sociology, psychology, political 
science, anthropology and social science. The 
chairman was Mr. Lawrence K. Frank (director of 
the Caroline Zachry Institute of Human Develop- 
ment). Dr. Otto Klineberg attended as represen- 
tative of the Unesco project on “tensions affecting 
international ‘understanding’; and during the last 
two days, Dr. Brock Chisholm, director-general of 
the World Health Organisation, was present as 
observer. 

The statement produced by the International 
Preparatory Commisssion is a document of great 
significance, not so much because of any original 
pronouncements it makes, but because it conveys 
the agreed views of a group of experts from many 
countries on issues of great moment to-day, parti- 
cularly those arising out of the problem of war. 
The statement includes recommendations addressed 
to national organisations and United Nations agencies 
in any way concerned with ‘mental health’. It is 
important to make clear that this term ‘mental 
health’ was not used by the Commission in any 
narrow sense, certainly not in the sense of a state 
of mind which secures immunity from certification 
under the Lunacy Laws. It denoted rather a state 
of sociel well-being, affecting and affected by every 
important aspect of the life of the individual and 
community. 

Those who took part in the work of the Inter- 
national Preparatory Commission found it a unique 
and remarkable experience. Ample opportunity 
was provided to observe tensions in the making, 
and there were many such tensions to overcome- 
inter-national, inter-disciplinary and inter-personal. 
It is safe to say that, in my view, in this 
particular group the third type of tension was the 
most difficult to resolve. In the result, an astonishing 
degree of group cohesion was achieved and a wide 
measure of agreement on controversial issues cutting 
across many disciplines. The major psychological 
effect on the individual members was the extent of 
‘group involvement’ which many of them experienced. 

Overshadowing all other topics in the minds of the 
members of the Commission was the problem of 
mental health in relation to world citizenship, or 
more correctly perhaps, as Dr. Edward Glover put 
it, the problem of “diseases of sovereign groups”’. 
Much thought was devoted to detecting points of 
intervention in the vicious circle of sovereignty and 
preparation for war; this is discussed in the state- 
ment. 

Of special interest was the light thrown on the 
processes involved in an intimately co-operative 
intellectual effort, on the technique of approach to 
complex problems, on the correct division of labour 
between individual and group in a collective activity 
of this kind, and above all on the curious distorting 
effect of unconscious factors on reality thinking, even 
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to the extent of blocking the recognition of the most 
crucial problems of all. 

One triumph of the Commission was the final 
acceptance of the view that what is understood by 
the term ‘mental health’ is part of a system of values ; 
it is, in other words, a culturally determined and 
approved end. It required a tremendous effort to 
pluck out this view from the mass of anxieties, ten- 
sions and resistances which obscured it. 

If the Commission made no striking new discoveries, 
at least it brought to light the fact that multi-disci- 
plined thinking involves more than the mere coming 
together of diversely educated persons in order to 
exchange views. Multi-disciplined thinking may 
operate at many levels. In its most rudimentary 
form it is simply ‘additive’, combining the points of 
view of different disciplines. At a more advanced 
stage, it requires a new type of concept, which 
reflects the many-faceted situations of real life. This 
is one aim of operational research which is essentially 
a multi-disciplined activity. 

The major outcome of the Congress was the form- 
ation of a World Federation for Mental Health. 
This Federation has already been accepted by the 
World Health Organisation and Unesco as a con- 
sultative body on all matters pertaining to mental 
health in the widest sense. The new organisation 
will have its roots in the professional groups formed 
in sO many countries to prepare the way for the 
Congress. These groups will be strongly encouraged 
to broaden the base of their activities to include all 
the social sciences as well as psychiatry, and machinery 
will be devised to link all these groups with the new 
World Federation. In the way it is hoped to mobilize 
all the efforts of social scientists, in research and 
practice, towards the study of the most urgent 
human problems agitating the contemporary world. 

JOHN COHEN 


No. 4116 





OBITUARIES 
Dr. P. R. Lowe, O.B.E. 


Percy Roycrorr Lowe, who died on August 18, 
was born at Stamford, Lincolnshire, on January 3, 
1870. He was educated privately and went to Jesus 
College, Cambridge, where he graduated as a B.A., and 
ifterwards qualified in medicine and surgery at Guy’s 
Hospital, London. He served as house physician and 
surgeon at two hospitals in the Midlands. In 1899 
he volunteered for service in South Africa and was 
appointed medical officer in charge of Princess 
Christian’s hospital train. It was while he was in 
South Africa that he became interested in ornithology 
and began to make a collection. On the termination 
of hostilities he returned to Great Britain and a 
short time afterwards was appointed private physician 
to Sir Frederic Johnston. This was a most fortunate 
appointment for an ornithologist, as Sir Frederic 
Johnston spent the winters abroad in his private 
yacht and during the next six years Lowe visited 
the West Indies and a number of islands in the 
Atlantic. On these voyages he took every oppor- 
tunity to study birds and brought together a col- 
lection of some three thousand skins which he later 
presented to the national collection. Lowe contrib- 
uted a series of papers on his collections, including 
a study of the genus Coereba, in which he paid 
special attention to the variations in colour in that 


genus. 
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In the First World War, Lowe served in Lord 
Dunraven’s yacht fitted up as a hospital ship, and 
afterwards as a captain in the R.A.M.C. in command 
of Princess Christian’s ambulance train. In 1919 he 
succeeded Mr. Ogilvie-Grant in charge of the bird 
collection in the British Museum, and retired in 1935. 

Lowe was specially interested in the anatomy and 
osteology of birds, and was an exceptionally careful 
and painstaking worker. He made a close study of 
the Charadriiformes, or wading birds, and published 
several papers on their classification based on osteo- 
logical characters and colour pattern. He wrote 
extensively on the ostriches—both recent and fossil. 
His studies of the primitive characters of penguins 
aroused a good deal of criticism, but all will admit 
that his work on the microscopical structure, arrange- 
ment and moult of the feathers of these birds was of 
outstanding importance. For long there had been 
much discussion as to whether there were two species 
of the steamer duck (Tachyeres) but it was left to 
Lowe to prove, in 1934, that there was a volatile 
and non-volatile species. 

Archeologists are indebted to Lowe for proving 
that the supposed remains of the pheasants from 
Roman sites in Great Britain are nothing more than 
the bones of domestic fowls. 

It is no exaggeration to say that in the last fifty 
years Lowe has done more than anyone to advance 
the study of the anatomy of birds and their class- 
ification. 

Although Lowe had always been interested in the 
preservation of birds, it was not until 1925 that he 
began to take an active part in the cause. In that 
year he received a letter from the late Prof. Lénnberg 
directing attention to the grave decline in the num- 
bers of wildfowl in Sweden and asking his advice and 
assistance. He took up the matter with characteristic 
energy and started extensive inquiries in Britain and 
elsewhere. His conclusions, which were published in 
pamphlet form, went to show that the decline in 
numbers was mainly due to increased commercial- 
ization, and that unless something was done the 
numbers of wildfowl were bound to go on decreasing. 
Through his efforts the British Government was 
persuaded to hold an International Wildfowl Con- 
ference in 1927. A year or two earlier the Inter- 
national Committee for Bird Preservation had been 
founded, and Lowe became secretary of the British 
Section and for many years was chairman. His 
efforts in the cause of bird preservation were greatly 
appreciated on the Continent, and in 1938 he was 
elected chairman of the European Section. He was 
president of the British Ornithologists’ Union during 
1938-43 and in 1946 was awarded the Salvin-Godman 
Medal for his outstanding work on the anatomy of 
birds and his efforts in the cause of protection. 

In 1924 he married Harriette Dorothy, widow of 
Charles Parker of Fairlee and younger daughter of 
the late E. G. B. Meade-Waldo. He is survived by 
his widow and one daughter. N. B. Kinnear 





Dr. C. A. Elsberg 


CHARLES ELSBERG, who died at his home in 
Stamford, Connecticut, on March 18, was one of the 
most distinguished neurological surgeons of his 
generation. When he started his career, neurological 
surgery did not exist as a specialty. While brain 
surgery was being developed by Harvey Cushing, the 
surgery of the spinal cord, in which Elsberg was to 
win international renown, was in its infancy. 
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The son of a merchant, Elsberg was born on 
August 24, 1871, in New York City—the scene of his 
life’s work. Educated at the College of the City of 
New York, he graduated B.A. in 1890, and three 
years later took the M.D. at the College of Physicians 
and Surgeons (‘P. and 8.’) of Columbia University. 
After serving as interne at the Mount Sinai and 
Sloane Hospitals, he worked under von Mikulicz- 
Radecki in Breslau, and on his return was appointed 
adjunct surgeon at the Mount Sinai. When in 1909 
the Neurological Institute opened its doors at 149 
East 67th Street, he was offered the post of chief of 
surgery, which he held until 1937. In 1929 the 
Institute moved to its present home (168th Street 
and Fort Washington Avenue) in the Columbie- 
Presbyterian Medical Center. Its history was told 
by Elsberg in 1944, in his fascinating and colourful 
“The Story of a Hospital”, which contains a wealth 
of biographical and autobiographical material. He 
was editor of the Bulletin of the Neurological Institute, 
begun in 1931, the fifth volume of which was dedi- 
cated to him on his sixty-fifth birthday. 

In 1917, at the request of the Surgeon-General, 
Elsberg organised the New York Neurosurgical 
School for Medical Officers of the American Army, of 
which he became military director. 

His more important writings include “Experimental 
Investigation of the Treatment of Wounds of the 
Heart by Means of Suture of the Heart Muscle” 
(1898), which was translated into many languages, 
and the classic “Surgical Diseases of the Spinal Cord, 
Membranes, and Nerve Roots” (1941), which was a 
revised edition of “Diseases of the Spinal Cord” (1916) 
and of “Tumors of the Spinal Cord”’ (1925). 

Many honours came Elsberg’s way: he was pre- 
sident of the American Neurological Association and 
of the Society of Neurological Surgeons, and his name 
is associated with the operation of drainage in 
syringomyelitis (also known as Pussep’s operation). 
An inspiring teacher—he was very popular as pro- 
fessor of neurological surgery at ‘P. and 8.’ (1921-37) 

he was distinguished and youthful in appearance, 
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charming in manner, deeply cultured, and he radiated 
energy and enthusiasm. W. R. Beri 


Mr. J. S. Dow 
Mr. JoHN STEWART Dow died on August 12. He 
was born in 1881. After passing through a course 


in electrical engineering at the City and Guilds of 


London Engineering College he was for some years 
on the staff of the College and was later engaged on 
research work, chiefly on photometric problems. 

His early association with Leon Gaster led to the 
first publication in 1908 of The Illuminating Engineer, 
on which he acted as assistant editor. Since 1928 he 
had been editor, the name of the journal having been 
changed to Light and Lighting in 1936. 

Mr. Dow was even better known for his unbroken 
connexion with the Illuminating Engineering Society 
since its foundation in 1909 when he was honorary 
assistant secretary. In 1928 he became honorary secre- 
tary, a position he held until he became president in 
1946. After his term of office as president, he con. 
tinued to serve on the Council of the Society, and dur- 
ing the whole thirty-nine years he was present at 
every Council meeting. He was a fellow of the Society, 
and in 1942 was elected an honorary life member, 
an honour which was shared only by the late Mr. 
A. P. Trotter. 

He. was a member of the Departmental Committee 
on Factory Lighting and of the Illumination Research 
Committee, as well as of the Lighting Committee of 
the Building Research Board and numerous other 
committees concerned with lighting. 

He was honorary secretary of the Association of 
Public Lighting Engineers from 1931 until the end 
of 1935. ‘ 

His life’s work for the Illuminating Engineering 
Society cannot be over-valued. He always avoided 
publicity ; but it is due to his work and foresight 
that the Society has reached its present position. 
He will be deeply mourned by all associated with 
lighting matters. 


NEWS and VIEWS 


New British Association President : 
Sir John Russell, O.B.E., F.R.S. 
Ar the British Association meeting just held at 
Brighton under the presidency of Sir Henry Tizard, 
Sir John Russell was elected president for the 1949 
meeting at Newcastle-upon-Tyne. Sir John has a 
world-wide reputation as an agricultural scientist. 
He joined the staff of the Rothamsted Experimental 
Station in 1907, and succeeded the late Sir Daniel 
Hall as director in 1912. He retired in 1943, the year 
of Rothamsted’s centenary. During his thirty-one 
vears as director, there was a remarkable expansion 
of Rothamsted’s activities. Various new depart- 
ments were added, new buildings were erected, and 
the finest agricultural library in Great Britain, if not 
in the world, was built up. He also raised the 
necessary funds for the purchase of the Rothamsted 
Farm and the Manor House. Sir John has made 
outstanding contributions to soil science and is the 
author of several standard works on that subject. 
He is a former president of the International Society 
of Soil Seience, a foreign associate of the Paris 
Academy of Sciences, and a member of numerous 


other academies. Among the distinctions he has 
received are the Messel Medal of the Society of 
Chemical Industry and the Albert Medal of the Royal 
Society of Arts. During the Second World War he 
was adviser to the Soviet Relations Division of the 
Ministry of Information ~ad chairman of the Agri- 
culture Sub-Committee of U.N.R.R.A. 

Sir John is the first agricultural scientist to be- 
come president of the British Association. He has 
regularly attended the meetings for more than forty 
years and was the first recorder of agriculture when 
that subject was a sub-section of botany. Agri- 
culture was made an independent Section in 1912 
and Sir John was president of it in 1916 at New- 
eastle, in 1924 at Toronto and, again, at the 
centenary meeting in London in 1931. He has served 
several periods as a member of Council and has been 
chairman of various committees and a president of 
the Conference of Delegates of Corresponding 
Societies. Sir John has travelled widely and has 
made a special study of agriculture in the U.S.S.R. 
and Poland. He is about to visit Poland again to 
take part in the jubilee celebrations of the Academy 
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of Arts and Sciences and will represent the British 
Association there. He will also give lectures and 
visit agricultural research institutions on behalf of 
the British Council. 


No. 4116 


British Association : Exhibition of Scientific 


Instruments 

ONE of the many interesting features of the 
Brighton meeting of the British Association was a 
display of the latest scientific instruments, and 
particularly of electronic equipment, arranged by the 
Scientific Instruments Manufacturers Association of 
Great Britain in the Corn Exchange. The stands 
were well set out in the ample space available, so 
that visitors were not subjected to the crowding so 
iften occurring at such exhibitions. In opening the 
exhibition on September 13, the president of Section 
\, Sir Lawrence Bragg, paid tribute to the enterprise 
f instrument manufacturers in organising the dis- 
play at a time when they were actively engaged in 
participating in the British Exhibition in Copen- 
hagen. He stressed the importance of accurate, and 
often very elaborate, instruments both in modern 
scientific research and in the industrial field. The 
research worker, he said, has outlived the days of 
home-made apparatus largely constructed of jam- 
jars and sealing-wax and has become more and more 
lependent upon the skill of the instrument maker ; 
ind it is necessary for the two to work hand in hand 
to secure progress. There was a time, and that not 
long ago, when the scientific world looked mainly to 
the United States and Germany for the most accurate 
nstrument work, but to-day Great Britain can hold 
its own in every section of instrument making, and in 
many it leads the world; in this sphere, at least, 
Britain no longer fears foreign competition. On the 
following morning, the whole session of Section A 
was given up to a symposium on instrumentation 
und control, including industrial applications of 
electrical devices, opened by Sir Ewart Smith. 


Museum of Archzology and Ethnology, Cambridge : 
Dr. G. H. S. Bushnell 


FOLLOWING the resignation of Dr. T. T. Paterson, 
Dr. G. H. 8. Bushnell has been appointed curator 
f the Museum of Archeology and Ethnology, 
Cambridge. Dr. Bushnell is the son of the Rev. 
D. G. S. Bushnell; he was educated at Wellington 
and Cambridge, taking his degree in 1925; recently 
(1947) he obtained the degree of Ph.D. In July 
1926 he went to Ecuador as a geologist with 
Anglo-Ecuadorian Oilfields, Ltd., and remained 
there with intervals of leave until 1938. It was while 
working in Ecuador that archeology first attracted 
his attention, and he examined the southern part of 
the coastal plain, which up to then had never been 
studied. He also travelled in Peru, visiting Lima, 
the Cuzco region, ete., and began to write up the 
results of his investigations. During the War he 
held a commission in the Royal Engineers. While an 
important work is still in the press awaiting publica- 
tion, there have been numerous articles from Dr. 
Bushnell’s pen on such subjects as an archeological 
collection from Macas in Ecuador east of the Andes 
in Oran, and reviews, etc., in various learned journals. 
Dr. Bushnell is on the Councils of the Society of 
Antiquaries and the Royal Anthropological Institute. 
As a keen student of medieval archeology he has 
also been appointed vice-chairman of the Chelmsford 
Diocesan Advisory Committee for the Care of 
Churches. From every point of view Dr. Bushnell 
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should make an ideal curator, for he has considerable 
personal charm and can arouse enthusiasm in others. 


Mathematics in King’s College, Newcastle-on-Tyne: 


Dr. A. E. Green 


On the retirement of Prof. G. R. Goldsbrough, the 
chair of applied mathematics at King’s College has 
been filled by the appointment of Dr. A. E. Green. 
Dr. Green obtained distinction at Cambridge in 
Part III of the Mathematical Tripos, was a Smith’s 
Prizeman and research fellow of Jesus College. Since 
1939 he has held the post of lecturer in mathematics 
at the Durham Colleges. Dr. Green’s published work 
mainly covers the subjects of hydrodynamics and 
elasticity. In the former he has dealt with the 
production of small eddies from large ones, the 
gliding of a plate on a stream and the fluctuations 
of pressure in a turbulent fluid. In elasticity he has 
investigated the stability of thin twisted strips and 
corrugated plates, and numerous problems in the 
stress systems of wolotropic plates, 


Dr. W. W. Rogosinski 
THE chair of pure mathematics at King’s College, 
vacated by Prof. A. C. Offord on his appointment to 
the chair at Birkbeck College, has been filled by the 
election of Dr. Werner W. Rogosinski. Dr. Rogosinski 
studied at the Universities of Breslau, Freiburg and 
Géttingen. At the last-named he proceeded to the 
degree of doctor of philosophy in 1921. He held the 
appointment of Privatdozent and later Ausserordent- 
liche Professor at the University of Kéaigsberg. In 
1937 he came to Great Britain and did some teaching 
at Cambridge. Later he was appointed assistant 
in the Mathematics Department of the University of 
Aberdeen and in 1945 lecturer at King’s College, 
University of Durham, where he was further raised 
to the status of reader in mathematical analysis in 
1947. Dr. Rogosinski has written numerous papers 
on trigonometric series, Dirichlet’s series and problems 
of complex analysis. He also published ‘‘Fouriersche 
Reihen”’ (Sammlung Schubert, 1930), and, with the 
late Prof. G. H. Hardy, the Cambridge Tract on 
“‘Fourier Series’’. 


Nicolas Copernicus 

In an article in The Times of September 7 on 
“Poland’s Northward Thrust”, reference is made to 
Thorn (now Torun) Allenstein (renamed Olsztyn) 
and Frauenburg (now Frombork), the three places, in 
what was formerly East Prussia, in which Copernicus 
lived and died. To-day the district is a scene of 
destruction unparalleled elsewhere in Europe. Torun, 
where Copernicus was born, became Polish after the 
First World War, and Olsztyn, where he lived for a 
time, and Frombork, where he worked and died, are 
now also Polish. In Olsztyn castle, fortunately un- 
damaged, one can see the chamber occupied by 
Copernicus when he was a canon and administrator 
of his uncle’s diocese ; and at Frombork, a small town 
completely ruined by the War, is the house he lived 
in and the cathedral in which he was buried. The 
Polish Government has given a sum of money 
towards restoring the old quarters of Copernicus in 
the cathedral close and his tower and observatory. 
Of the body of Copernicus, however, no trace can 
be found. “It appears,” says the article, “that 
shortly after the Russians entered Frombork, un- 
known vandals raided the coffins of bishops and noble- 
men buried under the cathedral on the basis of a report 
that many of them wore gold and diamond rings.” 
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Ontario Research Foundation 

In his annual report for 1947 to the chairman and 
governors of Ontario Research Foundation (43 Queens 
Park, Toronto 5), the Director of Research refers to 
the virtual completion of the extension of the main 
building and to a considerable expansion of the 
scientific and administrative staff. During the year 
a new Industrial Research Services Department was 
established particularly to help the numerous small 
industrial units of the Province, and the Department 
is expected to handle about two thousand inquiries 
a year. The Chemistry Department prepared a com- 
prehensive report for the Minister of Mines on the 
processes in operation for the removal of sulphur 
gases from smelter fumes ; fellowships were concerned 
with emulsion inks, waxes and transparent paper, 
sulphite liquor, the manufacture of carboxymethy!- 
cellulose, and the polymerization systems butadiene — 
styrene, butadiene — isoprene and isoprene — styrene. 
In the Department of Engineering and Metallurgy, 
sixty-seven investigations were undertaken on behalf 
of various firms, and fellowships on the influence of 
chemical composition and physical structure of forged 
steel balls and their resistance to wear during grind- 
ing, and on wire rope, and work on the economics of 
ferrous smelting in Ontario continued. The Depart- 
ment of Parasitology carried further its work on the 
life-histories and the factors influencing the activity of 
black flies and leucocytozoon infection in ruffed grouse 
and other birds, especially domestic ducklings. 
Several drugs used successfully in combating malarial 
infection in man gave negative results on infected 
birds. 

The Physiography Department is completing a 
study of the geological history of southern Ontario, 
has co-operated with the Department of Agriculture 
in a chemical investigation of pasture grasses, and 
has assisted the Meteorological Service of Canada in 
equipping and supervising twelve new weather 
stations at selected points. The work of the Textiles 
Department has been handicapped by shortage of 
staff and accommodation ; but the Courtaulds (Canada) 
Ltd. fellowship has continued its work on dye 
formule and methods of finishing and the develop- 
ment of consumer standards, while under the Canadian 
Industries Ltd. fellowship, in addition to developing 
fabric construction to meet the demands of the cor- 
sumer, the behaviour of the nylon fibre under different 
physical and chemical conditions is being investigated. 
Some progress is also reported by the Department 
in investigations on the transmission of water vapour 
through fabrics, the physical properties of nylon and 
the factors involved in removing oils used as lubric- 
ants after processing textile materials. 


Barton*’s Ruling Engine 

In the possession of the Science Museum, London, 
there are six beautifully engraved buttons, classified 
as diffraction gratings, which are still regarded as 
masterpieces. They were the work of Sir John 
Barton, deputy comptroller of the Royal Mint in the 
early part of the nineteenth century, about whom 
little is known personally, but who must have been 
an ingenious inventor and capable engineer, for in 
1806 he invented a differential screw measuring 
instrument capable of measuring to 10-§ inch. In 
1822 he was granted a patent for his engraved 
buttons. After Sir John’s death the ruling engine on 
which the buttons had been ruled passed into the 
possession of his grandson and then to his great- 
grandson, Mr. R. V. Barton, who, in 1925, presented 
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the engine, together with some handwritten notes of 
his father’s concerning the working of the machine, 
to the Science Museum. The above details are given 
in a valuable and interesting illustrated article entitled 
“A Ruling Engine Used by Sir John Barton—and 
its Products” which P. Grodzinski, the technical 


editor of the Industrial Diamond Review, contributes ' 


to the February number of that journal. It would 
appear that this is the first authoritative description, 

From his inspection of the machine and relevant 
documents, Grodzinski concludes that the engine was 
not Barton’s own design but is probably a Harrison 
straight-line engine. The machine itself is made of 
brass except for the screws, spindles and pivots, which 
are steel. The tools are of well-ground steel; but 
diamond tools, generally octahedral Brazilian stones 
with curved edges, are provided. Six engraving tools 
work on six specimens simultaneously, and the 
method of movement of the tools is ingenious, 
kinematically sound, and simple. It is fully de- 
scribed in the article, with clear diagrams and 
photographs. The high precision of division and the 
engraving of six specimens at once are the special 
merits of this machine. 


Tables of Uranus for the Period 4000 s.c.-a.o. 3000 


MM. M. Kamietiski and R. Walter have a paper 
with this title (Eztrait Bull. de l Acad. Polon. Sci. et 
Lettres, 1947) which provides a simple and rapid 
method for finding the heliocentric co-ordinates of 
Uranus, the perturbations of the other planets having 
been taken into consideration in the compilation of 
the Tables. An explanation of the method for applying 
the Tables is given, and an accuracy of about 1’ is 
obtainable, which is sufficient in a great many 
cases. The Tables should prove very useful, especially 
in investigating the influence of Uranus on the 
motions of comets in ancient times, though, of course, 
they will prove helpful in many other cases as well. 
Special investigations were made of the long-period in- 
equalities of Uranus, and it seems that these, namely, 
those of the mean longitude, the eccentric angle, 
longitude of perihelion, and semi-major axis, can be 
approximately represented by a Fourier interpolation 
formula. These inequalities are so regular that the 
corresponding formula for perturbations in longitude 
can be extended even beyond the limits of the Table, 
for the period 6500 B.c.—a.D. 5500, with a mean error 
of less than 1’. 


Conference on Experimental Biology, Peiping 


More than one hundred teachers, research workers 
and senior students in biology of the universities and 
institutions of Peiping met in the new campus of 
the College of Agriculture of the National Tsinghua 
University during July 17-25. The instigator of 
the conference was Dean P. S. Tang, ably and 
generously assisted by his colleagues of the College. 
The campus is next to the famous Summer Palace 
which was freely accessible to the members during 
this conference, and one of the most enjoyable parts 
was the boating at night on the lake inside the 
Palace. Preliminary meetings consisted of lectures 
on the place of biology in ancient Chinese history, 
and on the teaching methods of biology in colleges 
and high schools. So many contributed valuable 
suggestions to the latter subject that a special com- 
mittee was appointed to explore further this important 
and fertile field. The regular programme consisted 
of symposia and lectures on recent advances in 
genetics, hormones, nutrition, viruses and rickettsia, 
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biophysics and aviation physiology. The round-table 
meetings were attended chiefly by senior members, 
and the following topics were discussed: cytology, 
growth and development, immunity, and effect of 
temperature on organisms. The general impression 
of the conference was that the time allotted to each 
speaker was too short, and plans are being made to 
choose One or two important subjects as the theme 
of the conference next summer. It was fortunate 
that the Peiping branch of the Chinese Society of 
Phytopathology was able to meet with the conference 
on the afternoons of July 20 and 21. 


No. 4116 


Hallucinations 

THE Proceedings of the Society for Psychical 
Research for July (48, Pt. 175) has a suggestive and 
highly critical article by the research officer, Dr. 
D. J. West, in which he examines afresh the evidence 
hitherto collected by the Society for the super- 
normality of such spontaneous phenomena as pre- 
cognitive dreams, apparitions and other forms of 
hallucinations. In the case of the precognitive dream 
Dr. West concludes that a perfect case has not yet 
been printed in the Society’s publications. ‘There 
is always a flaw somewhere,” he writes, adding that 
“the perfect case is a myth” (p. 271). In dealing 
with the crisis apparition, he points out that 
numerous and unsuspected sources of error abound, 
and he indicates his dissatisfaction with the evidence 
on which those conducting the famous Census of 
Hallucinations were inclined to rely. Finally, he 
points out how better evidence could be secured if 
witnesses could be persuaded to forward their results 
immediately to some independent source, so that 
adequate inquiries might be forthwith made and the 
original documents preserved for subsequent exam- 
ination and verification. 


New Fungi of Madras 

A NEW species of discomycete fungus, Bulgariastrum 
tumifaciens, which causes galls upon living leaves and 
inflorescences of Capparidis sepiarie is described by 
T. S. and K. Ramakrishnan (Proc. Ind. Acad. Sci., 
27, B, 2; Feb., 1948). This is one of seven new 
species named by the same authors in their most recent 
additions to the purely indigenous fungus flora of 
Madras. 


Culture Collections of Micro-organisms 

As a result of a recommendation of the Specialist 
Conference of Culture Collections of Micro-organisms 
held in London in August 1947 under the auspices 
of the Standing Committee of the British Common- 
wealth Scientific Official Conference (1946), national 
committees were established in the several Dominions 
and in the United Kingdom for the co-ordination of 
the activities of existing collections of micro-organisms 
and to assist in the preparation of collection cata- 
logues. The United Kingdom National Committee 
will deal also with the Crown Colonies. As a first 
step in this work, national committees are circulating 
&@ questionnaire to all laboratories in their areas at 
which collections of micro-organisms are known or 
believed to be maintained. Inevitably some such 
collections will be missed, particularly those in 
private hands. Owners of collections of micro- 
organisms in the United Kingdom and Crown 
Colonies who have not received a questionnaire are 
asked to notify Dr. Martin Ware, secretary of the 
United Kingdom National Committee, at the Medical 
Research Council, 38 Old Queen Street, Westminster, 
London, S8.W.1. 
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Installing of Electric Discharge Lamps 


DEVELOPMENTS in electric discharge lamps and the 
very rapid increase in their application have produced 
an urgent requirement for the revision of Section 8 
of the Regulations for the Electrical Equipment of 
Buildings issued by the Institution of Electrical 
Engineers. A new edition, the twelfth, of the Regula- 
tions is at present in preparation; but to meet this 
immediate need Revised Section 8, “The Installing 
of Electric Discharge Lamps”, has been produced 
and supersedes, as from July 1, the corresponding 
section of the eleventh edition. Fluorescent tubes 
operating at normal mains voltage become, for the 
first time, a subject of specific requirements under 
Section 8A, which covers all discharge lamp installa- 
tions in which the open-circuit voltage does not 
exceed 650 volts. Section 8B gives additional re- 
quirements for high-voltage installations up to 
5,000 volts to earth, which is the maximum voltage 
permissible. 


Colonial Services Appointments 

THE following appointments in the Colonial Services 
have been announced: E. S. Porter, agricultural 
officer, Kenya ; H.C. Butcher, chemist, Federation of 
Malaya; A. R. Giles, land surveyor, Hong Kong ; 
A. L. Griffith, temporary forest officer, Zanzibar ; 
R. A. Neve, specialist, Agricultural Department, Gold 
Coast; A. G. A. Sutton, Government geologist, 
Mines Department, Trinidad; R. H. Wharton, 
medical entomologist, Federation of Malaya ; J.G. M. 
King (agricultural officer, Tanganyika), direct r of 
livestock and agricultural services, Basutoland ; H. 8. 
Purchase (senior veterinary research officer, Kenya), 
chief veterinary research officer, Kenya. 


Royal Society Scientific Information Conference 


recommendations of the 
Scientific Information Conference held during June 
21-July 2 has now been issued to delegates; they 
will be included in the report of the Conference which 
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is now in preparation. The Council of the Royal 
Society considered these recommendations on July 8, 
and agreed to receive them. In one of the recom- 
mendations the Conference invited the Royal Society 
to consider setting up a standing committee on 
scientific information services, and the Council has 
agreed in principle to do this. 


Announcements 

A REFRESHER COURSE on “The Mechanical Working 
of Metals” is being organised by the Institution of 
Metallurgists and will be held at Ashorne Hill, 
Leamington Spa, during the week-end beginning 
October 1. Among those giving lectures are Dr. 
Hugh Ford, Dr. R. Genders, Dr. E. Orowan, Dr. 
L. B. Pfeil, Prof. H. W. Swift and Prof. F. C. 
Thompson. 


A FINE CHEMICAL Grov?P of the Society of Chemical 
Industry, for “the discussion of fine chemicals, 
especially those of therapeutic or biological interest”’, 
has been formed. Meetings are to be held monthly, 
and the opening address will be delivered by Prof. 
J. H. Burn, on “Fine Chemicals for Medical Use’’, 
at the Royal Institution, London, W.1, on October 5. 
The chairman of the Group is Sir Jack Drummond, 
and the honorary secretary is Dr. W. Mitchell, 
Messrs. Stafford Allen and Sons, Ltd., Wharf Road, 
London, N.1. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous communications 


Aoplication of Paper Partition Chromato- 

graphy to the Separation of the Sugars and 

their Methylated Derivatives on a Column 
of Powdered Cellulose 


THE analysis of mixtures of sugars resulting from 
the hydrolysis of a polysaccharide has been greatly 
facilitated by their separation’ and quantitative 
estimation? on the paper chromatogram*®. The 
application of this technique to the analysis of 
mixtures of sugars from methylated polysaccherides* 
has simplified a task previously difficult, which 
involved the fractional distillation of the methyl 
glycosides and examination of the fractions obtained. 
The latter method suffers from two disadvantages, in 
that it requires large quantities of methylated 
polysaccharides, and that it is very difficult to 
obtain a complete separation of the methyl glycosides. 

The paper chromatographic technique now offers a 
rapid method of separating and estimating the sugars 
quantitatively as well as giving a strong indication as 
to their identities. The final proof of their constitu- 
tion, however, still depends upon their separation and 
identification by determination of their physical 
constants, and the formation of characteristic deriv- 
atives. With this in mind we have attempted the 
separation of the sugars and their methylated 
derivatives on a column of powdered cellulose, a 
method similar to that tried by Synge*, who used a 
column of potato starch, and similar to that employed 
by Bell*, who used a column of silica gel. Using a 
column of cellulose (Whatman ashless filter tablets, 
rubbed through an 80-mesh sieve and tightly packed, 
as @ powder, in a tube of 12 in. length and 1} in. 
diameter) and with n-butanol saturated with water 
containing | per cent of ammonia as the mobile 
phase, we have separated two- and four-component 
mixtures of sugars with individual recoveries of 95- 
100 per cent. - The column is purified by washing it 
with the solvent until the eluate is non-reducing ; 
this ensures that all the soluble impurities he ve been 
washed from the cellulose and that equilibrium is 
reached between the cellulose and the solvent. The 
maximum weight of any component sugar that can 
be placed on this column is proportional to its Rg 
value’, and is of the order of 200 mgm. for galactose. 
The syrupy mixture of sugars to be separated is 
placed on the top of the cellulose and the solvent 
allowed to percolate down the column. At half- 
hourly intervals the receiver collecting the eluate is 
changed automatically. The time taken for any 
particular sugar to emerge is inversely proportional 
to its Rg value and is approximately 15 hr. for 
2:3:4: 6-tetramethyl glucose. 

To determine which sugars are present in the 
receivers, @ small spot from each is placed, in order 
of time, on the starting line of a paper chromatogram, 
and the sugars separated in the usual manner. On 
revealing the position of the sugars on the chromat- 
ogram by development with ammoniacal silver 
nitrate, a picture of the distribution of each sugar 
among the receivers is obtained. From such a 
chromatogram one may decide which portions of 
eluate to take in order to obtain a chromatograph- 
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ically pure sample of sugar. While such high 
recoveries as 95 per cent are quite practical where. tlie 
components differ widely in Rg values, it is frequently 
expedient, where one has several components of 
closely similar Rg values with consequent overlapping 
of the sugers, to be content to divide the receivers in 
such a@ manner as to lead to a lower percentage 
recovery of a pure fraction. The ease of separation 
decreases as the Rg values of the particular sugars 
increase. 

By use of the method described above, we have 
separated in the pure state and in yields of 95 per 
cent a two-component mixture consisting of L. 
rhamnose (300 mgm.) and ZL-arabinose (200 mg: 
and a four-component mixture consisting of L- 
rhamnose (50 mgm.), D-ribose (50 mgm.), L-arabinose 
(50 mgm.) and D-galactose (50 mgm.). The isolation 
of pure crystalline specimens of L-rhamnose hydrate 
and D-galactose and of L-rhamnose hydrate and 
D-xylose from Sterculia Setigera gum and from 
linseed (Var. Redwing) mucilage respectively has also 
been achieved. 

Methylated sugar beet araban, on hydrolysis, 
yields in equimolecular amounts 2 : 3 : 5-trimethiy! 
L-arabinose, 2 : 3-dimethyl J-arabinose and 2. 
monomethyl L-arabinose’? ; pure specimens of each 
of these sugars have been obtained by use of the 
above method. 

The application of the above technique to the 
separation and identification of the hydrolysis 
products of various methylated polysaccharides will 
be the subject of a later publication. 

L. HoucH 
J. K. N. Jones 
W. H. WapMAN 
University, Bristol. ; 
May 13. 
* Partridge, 3. M., Nature, 158, 270 (1946). 
* Flood, A. E., Hirst, E. L., and Jones, J. K. N., Nature, 160, 86 (1947 
* Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J. 38, 
224 (1944). 
* Brown, F., Hirst, E. L.. Hough L., Jones, J. K. N., and Wadman, 
W. H., Nature, 161, 720 (1948). 
* Synge, R. L. M., Biochem. J., 38, 288 (1944). 
* Bell, D. J., J. Chem. Soc., 473 (1944). 
* Hirst, E. L., and Jones, J. K. N., J. Chem. Soc., 1221 (1947). 


Oxidation of Ferrous lons in Aqueous 
Solution by X- and y-Radiation 


THE oxidation of ferrous ions in dilute sulphuri: 
acid solution by X- and y-radiation has attracted 
attention since the work of Fricke’? as a possible 
method of integral dosimetry for aqueous media*. A 
study has now been made which confirms that thx 
rate of oxidation with dose is essentially independent 
of the concentration of ferrous ions in the region 10 
to 10-* M, and which also shows that this rate is 
maintained independently of the wave-length of the 
radiation over a much wider range of wave-length 
than has hitherto been used in studies of this type. 

Four different types of system were employed. 

(i) An ionization chamber was constructed of 
‘Perspex’ with graphite electrodes and connected to 
@ pD.c. amplifier circuit, and a ‘Perspex’ irradiation 
cell was made of identical geometry to the chamber 
to contain the solution under investigation. The 
cell and chamber could be interchanged on a stand 
which was kept in a constant position relative to the 
tube of an industrial X-ray unit operating at 200 kV. 
peak and 10 m.amp. The thickness of the cylindrical 
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nternal volume of the cell and chamber was only 
323 mm. In another similar system where this 
yolume Was 9-75 mm. in thickness, the yields observed 
were about 30 per cent lower, due to the absorption of 
the X-rays in the solution. 

(ii) Another ionization chamber and cell combina- 
tion due to Dr. A. J. Cipriani was used. In this case 
the ionizing volume was in the form of a thin annulus 
round a central cylinder containing a 2-curie radium 
bomb. Cell and chamber were made of polystyrene, 
and the whole enclosed in a large block of lead. 

In both these cases the ionization current in the 
chamber at saturation passed through a high resistor 
of known value to ground. The voltage above this 
resistor Was estimated by a null method in both cases, 
a modified Lauritsen electroscope being used in 
system (ii). By showing that the ionization current 
was proportional to the area of the collecting elec- 
trodes, and by reversing the polarity of the electrodes, 
the effect of stray ionization currents was found to 
be small in both cases. 

(iii) A set of stands, 3 in. in height, was placed 
inside a lead enclosure 18 in. square. On one of the 
stands was placed a 600 mc. radium capsule, and on 
another a cylindrical cell containing the solution. By 
using different combinations of stands the mean 
distance between source and solution could be varied 
between 3-7 cm. and 7-6em. The radiation intensity 
at the various positions was measured using a 100-r. 
‘Victoreen’ condenser-type chamber with a 5 mm. 
thick ‘Perspex’ cap to ensure equilibration of the 
primary radiation with its secondary electrons. 

(iv) A ‘Pyrex’ cell was constructed with a central 
thimble in which a glass tube containing a 1,200-me. 
capsule of radium could be inserted. The cell could 
be attached to a vacuum apparatus and evacuated in 
rder to ascertain the effect of removing all dissolved 
air. No dosimetry was attempted in this system, the 
purpose here being to compare the oxidation-rate of 
rated and evacuated samples, as was done by 
Fricke? and Shishacow*. It was found during these 
experiments that very little oxygen was necessary to 
saturate the solution effectively with oxygen from 
the radiation chemical point of view. For example, 
a solution equilibrated with cylinder nitrogen con- 
taining about 2 per cent of oxygen was oxidized 
within a few per cent of the rate at which an oxygen- 
equilibrated solution was oxidized. 'This was true 
for the small doses used, none of which was higher 
than 13,000 r.; but at much higher doses one would 
expect a change of oxidation-rate of solutions initially 
saturated with air':*. When the solution was evac- 
uated hard for 20-30 min., the oxidation-rate fell 
sharply to less than one-half of its previous value, as 
was found by Fricke! and Shishacow*. The amount 
of water which evaporated during evacuation was not 
significant if the solution were made up to its original 
volume before analysis, as the oxidation-rate has 
been repeatedly shown to be independent of concen- 
tration of ferrous ions within much wider limits?:*. 

The water used in making up the solutions was 
redistilled suecessively from alkaline potassium 
permanganate and alkaline manganous hydroxide, 
and the solutions were made up with ferrous 
ammonium sulphate, the ferrous ion concentration 
varying between 10- and 10-* M, depending on the 
dose to be administered. All were made 0-8 N in 
sulphuric acid, at which acidity the effect of the 
ammonium ions was found to be negligible. This 
acidity was used in order to effect comparison with 
earlier work. In less acid solutions the reaction is 
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much more complex®. The concentration of ferrous 
ions was followed by potentiometric titration with 
N/5,000 ceric sulphate solution. The rate of change 
in absence of radiation was negligible during the time 
occupied by an experiment when the solution was 
stored in the ‘Perspex’ cells. Before irradiation, the 
samples of solution were equilibrated with nitrogen 
containing a small but constant percentage of oxygen, 
and the cells were filled in this atmosphere. 

The results obtained in these various systems will 
be presented in detail later. Expressed as the 
number of atoms of ferrous ion oxidized per 32-5 eV. 
expended in the solution®, the ionic yields for solutions 
containing dissolved oxygen lay between 4-9 and 6-0 
in every case, the average value being 5-5. From 
the ratio of the yields in aerated and evacuated 
solutions obtained in system (iv) above, the average 
ionic yield for oxygen-free solutions was found to 
be 2-2. 

Recalculation of the values obtained by Fricke and 
Shishacow in earlier work!.?.*, reveals a substantial 
degree of agreement between the three sets of 
investigations : 


MIN (32-5 eV.) M/N (32-5eV.) 


aerated air-free 
Fricke (refs. 1,2) 59 2-3 
Shishacow (ref. 4) 5-2 20 
Present work 5-5 2-2 


The above results establish that higher ionic yields 
than 2-2 observed in solutions of this type which are 
either not de-aerated at all or are equilibrated with 
cylinder nitrogen can be ascribed to the presence of 
dissolved oxygen. The cause of this enhancement is 
very probably to be associated with the formation of 
the hydroperoxide radical HO, in the reaction 
H + O, + HO,, which converts the reducing frag- 
ment H formed in the primary act on irradiation of 
water into an oxidizing agent. 

I wish to express my thanks to the National 
Research Council of Canada and the Ministry of 
Supply for the use of experimental facilities, and to 
Dr. A. J. Cipriani, Mr. F. H. Krenz, and Prof. W. V. 
Mayneord for valuable discussions and assistance in 
connexion with dosimetry. 

N. MILLER 

Department of Natural Philosophy, 

University of Edinburgh. 
May 26. 
' Fricke, Amer. J. Roent. Rad. Ther., 13, 430 (1927): Phys. Rev., 31, 
1117 (1928). Fricke and Morse, Phil. Maz., 7, 129 (1929). 
* Fricke and Hart, J. Chem. Phys., 3, 60 (1935). 
* For exanple, Stenstrim and Lohmann, Radiology, 13, 322 (1931). 
* Shishacow, Phil. Ma7., 14, 198 (1932) 
* Gray and Weigert (unpublished data). 
* Lea, “Actions of Radiations on Living Cells’, 34 (Camb. Univ. Press, 
1946) 


Diazo-Oxides 


In relation to work recently summarized’, we have 
under investigation a number of diazo-oxides. Certain 
of those theoretically derived from o- and p-amino- 
phenols (and their derivatives) are included. Satis- 
factory formulations for these have been debated for 
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years*:*. Earlier writers proposed structures involving 
rings, such as I*.* or II, or quinonoid forms, such as 
IIl*. Hodgson and Marsden? conclude, however, that 
both the o- and the p- series are best regarded as 
resonance hybrids of the type 


: : + + - 
oO — C,H, —N = N<+-0O = C,H, = N = N. 


If such @ view were correct, it is obvious from IV 
and V qualitatively that, while the polarity of a 
p-diazo-oxide could be small, that of its o-isomer 
should be large, and—in proportion as the ionized 
form predominates—approach that of a true ‘zwit- 
terionic’ molecule’. Thus the dipole moment of IV 
is unlikely to be less than c. 10D, while V, on reasonable 
analogies, might be so low as 4D. 


(IV) (V) (vD 


Although we have not been able to prepare the 
unsubstituted parents IV or V, dipole moment 
determinations on representative derived members of 
both the o- and the p-series are now nearing com- 
pletion. Results are proving close to those expected 
for V (that is, also III); for example, yp (found) for 
VI is 2-9D (calculated, about 3D). Ultra-violet 
spectroscopic evidence is in the same direction. 

Very little contribution from fully dipolar forms 
seems, therefore, to be occurring. We make this 
preliminary communication because we note that 
dipolar structures for the o-diazo-oxides have been 
adopted recently by Vaughan and Phillips* to explain 
stability measurements. 

J. D. C. ANDERSON 
R. J. W. Le FEvre 
Chemistry Department, 
University of Sydney. 
May 18 


* Calderbank, Le Févre and Nort heott, J. Soc. Chem. Ind., 158 (1948). 
* Hodgson and Marsden, /. Soc. Dyers. Col., 59, 271 (1943). 

* Bamberger, Ber., 28, 837 (1895). 

* Morgan and Porter, J. Chem. Soc.,, 107 645 (1915). 

* Klemenc, Ber., 47, 1407 (1914). 

* Wolff, Annalen, 312, 119 (1900). 

* Wyman, Chem. Rev., 19, 213 (1936). 

* J. Chem. Soc., 1566 (1947). 


Preparation of Nitrogen-free Sulphuric Acid 


Or the various methods suggested for the prepar- 
ation of sulphuric acid suitable for use in nitrate 
estimations, the method of Atkins’ is perhaps the 
most suitable. There is, however, one disadvantage 
in this method, namely, the precipitation of sulphur 
if a slight excess of hydrogen sulphide is added. This 
not only takes a long time to settle, but also interferes 
with the estimation, often giving lower values due to 
the presence of traces of sulphur dioxide. 

Various alternative methods were tried in this 
laboratory for the preparation of @ suitable sample of 
sulphurie acid for the estimation of nitrates in sea- 
water by the reduced strychnine method of Denigés. 
A good procedure seems to be to treat about 250 ml. 
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of concentrated sulphuric acid (ordinary quality) with 
6-10 drops of 40 per cent formalin solution in a 
500 ml. Kjeldahl flask, and to boil the mixture unt] 
it is decolorized. It is possible to prepare about a 
litre of good acid in the course of a couple of hours 
by using a series of flasks. The acid so prepared 
gives an almost colourless reagent with reduced 
strychnine. 

This method is, therefore, suggested as an altern. 
ative where difficulty is experienced in the prepar. 
ation of acid according to Atkins’ method. 

B. V. RAMACHANDRAN 

Central Marine Fisheries Research Station, 

Triplicane P.O., Madras. 
April 24. 


' Atkins, W. R. G., Nature, 129, 98 (1932). 





Decay and Capture of Slow Mesons in 
Dielectrics 


Conversi, Pancini and Piccioni', and others’, 
observed decay electrons from positive mesons coming 
to rest in solids of either light or heavy elements. 
For negative mesons, however, decay electrons were 
found in light elements only ; for heavy elements it 
is generally assumed that negative mesons are 
captured by atomic nuclei before they can decay. 
The absence of capture of positive mesons can be 
understood as being due to the influence of Coulomb 
repulsion® ; its absence for negative mesons in light 
nuclei has led Fermi, Teller and Weisskopf* to the 
conclusion that the interaction between nuclei and 
mesons is much weaker than was assumed hitherto. 
These authors show that it takes less than 10-™ sec. 
for a meson to reach an energy of about 1,000 eV., 
where its velocity is about equal to that of electrons 
in outer orbits, that is, 10* cm./sec. They then 
consider that the meson quickly loses its remaining 
energy, reaching the K-orbit of an atomic nucleus in 
about 10-'* sec. It should then be captured by the 
nucleus in about 10-'* sec. if current ideas of inter- 
action between mesons and nuclei are correct. In 
doing so they have, however, considerably over- 
estimated the energy transfer from slow mesons to 
electrons*. In the present communication reasons are 
given for believing that in dielectrics the time re- 
quired by a meson to reach a K-orbit is longer than 
estimated by Fermi et al., but that it would be very 
difficult to decide from theoretical considerations 
whether this time may be of the same order as the 
decay time (~ 2 x 10° sec.). 

Mesons with a velocity less than about 10* cm./sec. 
(kinetic energy < 1,000 eV.) transfer energy to 
electrons (the velocity of which is greater than 
10* cm./sec.) at a very low rate (at least in non-metals) 
because the electrons can follow nearly adiabatically. 
(This would not hold for free electrons. Even metal 
electrons are not entirely free, and it seems, indeed, 
that their deviation from free electrons largely de- 
termines inelastic scattering. For, in view of the 
screening of the meson charge, the collision is of very 
short duration ; development of the effective meson 
field into a Fourier series will lead mainly to high- 
frequency terms. The electrons then behave as bound, 
as for their optical properties.) However, in this 
region, down to an energy of about 0-1 eV., the rate B 
of loss of energy to the lattice vibrations is consider- 
able. In ionic crystals, in particular, with residual fre- 
quency «@;/2z, it has been shown® that : 
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hain 18, 


B=co% * log(e/ @ja), 


where C ~ 1, vis men of mesons and a ~ 1078 em. 
In other types of solids a similar order of magnitude 
may be expected. Hence the time to slow down a 
meson from an initial velocity vj ~ 10* cm./sec. to a 


final velocity vey; is 
vj 
j uody Ju vi—vf? 
B 10 e*@a,? 
¥ 


meson), which is about 10-™ sec. if 
oj ~ 104 sec.-'. The above formula holds practically 
throughout the whole continuous spectrum of the 
meson. As soon as the discrete spectrum has been 
rached, with a distance of more than fa between 
energy -levels (or rather energy -bands), energy transfer 
to the lattice vibrations becomes very improbable, 
because it would involve simultaneous emission of 
many quanta, hw;. In this range either radiative loss 
or loss due to the Auger effect should be predominant. 

The latter was estimated’ on the assumption that 
the highest discrete levels should have large quantum 
numbers and high angular momentum corresponding 
tonearly circular orbits with radius of about half a lat- 
tice distance. Larger orbits would lead to a continuous 
energy spectrum, whereas penetrating orbits (low 
angular momentum) would lead to much stronger 
binding. On the above assumption, emission of an 
electron (in dielectrics) must be connected with a con- 
siderable transfer of angular momentum, which leads 
to very much smaller transition probabilities than in 
the ordinary electronic Auger effect. An estimate of 
the time ¢,4 required for emission of an electron’ 
whereby the reaction on the meson was neglected) 
gives 

’ 3 ’ 
ttm 1978" (*) exp (¢ (a ve - 2)) sec. 
v Te v 


Te 


. is mass of a 


Here r and r, are the radii of the mesonic and elec- 
tronic orbits, v and v, are the respective velocities and 
x ~ 3. One would expect v,/v~(u/m)*/* to be approxi- 
mately 15. 

Although the above formula is based on a simplified 
model, it serves to show the extreme sensitivity of t,4 
to the exact value of rv,/rv. Thus if, for example, 
r= r, and v,/v 6, then t4 ~ 10°* sec. If, however, 
v/v = 8, then tg ~ 10~ sec. 

To estimate the radiative loss it should be possible 
to treat the meson on a classical basis. Then the 
rate of loss of energy is approximately e*r*w‘/c’. 
Assuming the meson to move in a Coulomb field with 
effective charge Ze, it is found that rfat = etZ*/y*r*. 
Hence the time required by the meson to reach an 
rbit with radius ry—starting with an initial radius 
r—is approximately 


2c? u2cr,3 
ae al —_— | tes. 
= (rj if )~ => 4 
Ze* Ze 


if w?><ri. Assuming ry~10* cm.~h*/me*, the 
time for a loss is about 


a~OQ)a~r 


[t thus appears that energy loss due to the Auger 
effect is extremely sensitive to the properties of 
the highest bound meson orbit. In contrast to the 
assumptions made by others‘, it cannot be excluded 
that in dielectrics it plays only a negligible part com- 
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pared with radiative loss, which leads to times of the 
same order as the natural decay time. 
H. FrO#s.IcH 
R. Husy 
R. KoLopzierJsk1 
R. L. ROSENBERG 
H.H. Wills Physical Laboratory, 
University of Bristo!. 


? Conversi, Pancini and Piccioni, Phys. Rev., 71, 209 (1947). 

* Sigurgeirsson and Yamakawa, Phys. Rev., 71, 319 (1947). 

* Tomonaga and Araki, Phys. Rev., £8, 90 (1940). 

* Fermi, Teller and Weisskopf, Phys. Rev., 71, 314 (1947). 

* Frohlich, Nature, 160, 255 (1947). Rosenberg (unpublished). 

* Frohlich, Proc. Roy. Soc., 160, 230 (1937), eq. (17). Fréhlich and 
Pelzer, E.R.A. Report L/T 184 

* Huby (unpublished), 





Relation between the Masses of Mesons 


STaRTING from Jeannine Viard’s results' based on 
the notion of ‘solide principal’ in wave-mechanics, 
and from Eddington’s considerations on fundamental 
frames, we are in agreement with Mme. P. Destouches- 
Février’s principle* called the ‘principle of respective 
frames’: ‘All that concerns the actions of observers 
must be linked to a mean frame; all that concerns 
the objective properties of particles must be linked 
to a geometrical frame”. It results that the laws of 
direct action between electrons and photons or 
between nucleons and mesons, which are actions of 
contact according to Dirac’s 5-function, appear for 
the observers to obey a Gaussian distribution law 
with standard deviation o; the self-energy of one 
particle in a field is then finite. o is determined by 
the assumption that the mass of the electron originates 
entirely from an electromagnetic energy ; thence 


2 e 
6 reg 5-627 x 


mA 


107** em, 


The self-energy of a nucleon in a mesonic field 
depends on the mass of mesons. For a given value 
of this self-energy, there are generally several values 
of masses. Mme. P. Destouches-Février* has proposed 
a ‘principle of associated particles’: “‘Each type of 
interaction between the particles of a C-kind being 
expressed by means of particles of spin 1 or 0, is 
such that one particle of C-kind has a well-determined 
self-energy Gc, in the field associated with particles 
of spin 1 or 0. When, for a given value &c, there 
are several values of masses u for the particles asso- 
ciated with the field such that E(u) = &¢, then the 
different particles are existing and playing a part in 
the suitable description of the interaction under 
consideration ; in addition, the existing values of u 
are in the neighbourhood of a minimum of the 
function E(u)” 

If we study the function y(u) = E(u)e2/g? (where 
g is the mesonic charge), as M. Cazin* has done, we 
find that y(u), for u increasing from 0, starts from the 
value m,c* of the self-energy of the electron, and 
decreases to @ ) minimum at approximately 0-365 m,c* 
reached for u > 255 me, then increases to a maximum 
at about 6 m,c? reached for u slightly less than 800 mez, 
then decreases to &@ minimum at about 1-8 m,c* 
reached for un = 1,000 meg. 

Admitting the principle of the associated particles, 
two mesons play a part in the nuclear forces of 
masses m, and ma, corresponding to the same €c- 
value of the self-energy of a nucleon in the mesonic 
field; and we have My, < 255 me, ma > 255 me. 
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From the y(u)-function, we can draw the curve giving 
m, a3 & function of mz (see accompanying table). 


my, / te Ma) Me Ma My yv(u)/m ec? 
0 407 1 


100 364 0-657 
108 360 0-631 
127 350 0-578 
158 331 0-500 
164 329 0-489 
176 320 2 0-46 
180 318 7 0-447 
313 “6 0-434 
312 q 432 
310 : 0-427 
305 525 0-412 
304 q 0- 
300 “4 0- 
297 ° Oo. 
284 “ 0% 
270 125 0° 
260 “O04 0° 
255 0°: 


aI 


According to the experimental results reported by 
Occhialini and Powell’. Gardner and Lattes* obtain 
Ma (313 16) m,. From the above table, we 
derive m,, (188 + 24) m,and m, m, = 1-66 + 0-26. 
From the results of Goldschmidt, King, Muirhead 
and Ritson’, ma (270 40) m,; we derive from 
our table 255 mp < maz < 310 me; 192 m < My < 
255 me; 1< Ma/m, < 1-61. From the results of 
Lattes, Occhialini and Powell® mz/m, 1-65 + 0-15; 
we derive from our table maz (312 + 8) m, and 
Ny (189 + 13) me. 

These three experimental results agree with the 
relation between the masses m, and ma given by the 
principle of the associated particles. The value ma 
for the artificial mesons obtained by Gardner and 
Lattes agrees perfectly with the experimental value 
of mx/m, for the cosmic mesons obtained by Lattes, 
Occhialini and Powell; this last determination gives 
the most accurate results. 

So it seems that the nuclear forces may be inter- 
preted as due to mutual exchanges of mesons of the 
two types. Their spins would be 1 or 0. No arbitrary 
constant has been introduced and the difficulties of 
divergence have been removed. Finally, the y(u)- 
curve and the principle of the associated particles 
leads to the possibility of the existence of two particles 
of spin | or 0 and of masses more than 900 m,; one of 
these partieles may be identified with that found by 
Leprince-Ringuet ; these particles correspond with 
forces of a type different from ordinary nuclear forces. 

JeEaN-Lovurs DESTOUCHES 

Institut Henri Poincaré, 

Faculté des Sciences, 
Université de Paris. 
May 3. 
Viard, J., C.R. Acad. Sci., Paris, 224, 800 (1946); 226, 637 (1948) : 
Thése, Paris, 1946. 
* Destouches-Février, P., C.R. Acad. Sci., Paria, 226, 635 (1948). 
* Destouches-Février, P., C.R. Acad. Sci., Paris, 226, 878 (1948). 
* Cazin, M., C.R. Acad. Sci., Paris, 226, 641, 880 (1948). 
Occhialini and Powell, Nature, 161, 551 (1948). 
* Gardner and Lattes, Science (March 12, 1948). 
* Goldschmidt, King, Muirhead and Ritson (in the press). 
* Lattes, Occhialini and Powell (in the press). 
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Concentration Quenching of Fluorescence 
in Chlorophyll Solutions 


IN a paper concerned chiefly with the results of 
measurements of the self-quenching of the fluorescence 
of solutions of aromatic hydrocarbons', Weiss and 
Weil-Malherbe report a few measurements on the 
self-quenching of ethyl chlorophyllide solutions. They 
conclude from these latter results that it is un- 
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Intensity of fluorescence (arbit. units) 








2 


Curve I: (moles/l.) « 4°75 x 10*; curves II and III: 
1 + 


(moles/l.) x 10 


necessary to postulate the existence of a long-lived 
form of excited chlorophyll. This conclusion has been 
shown by E. Rabinowitch* to be inconsistent with 
the observed* high quantum yields for chloroplhiyll 
sensitized photo-oxidation. More recently, the same 
author‘ has pointed out that the value of the quench. 
ing constant obtained by Weiss and Weil-Malherbe 
is too large to be consistent with the number of 
encounters between chlorophyll molecules as calcu. 
lated from kinetic theory. 

A comparison of the quantitative data® on the 
absorption and fluorescence spectra of chlorophy! 
solutions indicates that the mistake in the work of 
Weiss and Weil-Malherbe is their disregard of the 
reabsorption of the fluorescent light. Unfortunately, 
their report does not contain sufficient exp>rimental 
detail to permit a computation of the effect of re- 
absorption upon their results. In particular, they 
do not specify the nature of the colour filter used in 
front of their photocell, the wave-lengths present 
in the incident light, or the ratio of the concentrations 
of chlorophyllides a and 6 present in their sample. 
For these reasons and because their claims have a 
direct bearing upon possible mechanisms for photo- 
synthesis, it seemed worth while to repeat their 
measurements' under controlled conditions. 

The accompanying graph shows the Weiss and 
Weil-Malherbe data for ethyl chlorophyllide (curve | 
and our data for the fluorescence intensity, obtained 
by two different methods, of chlorophyll a in ether. 
Since the fluorescence intensities are expressed in 
arbitrary units, these have been adjusted to make 
all three maxima identical. For convenience in 
plotting, the concentration scale for curve I differs 
from that used for curves II and ILI. 

In the experiments corresponding to these latter 
curves, the incident light was monochromatic, of 
2 4358 A., and the intensity of the fluorescent light 
was measured with a photocell (Photovolt Corp. 
Mod. 500). The solutions were made up from freshly 
prepared chlorophyll a and dry ether, and were 
evacuated to remove oxygen. 

The data plotted as curve III were obtained by 
method which was designed to eliminate the effect 
of the reabsorption of the fluorescent light. A colour 
filter (Wratten Infra-red 88), transmitting only that 
wave-length region of the fluorescent light which is 
not detectably absorbed by chlorophyll a solutions, 
was placed in front of the photocell. To minimiz 
further spurious effects of changing concentration, 
a thin layer (2 mm.) of solution was used, and the 
photocell faced the side of the cuvette upon which the 
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oxciting light was incident. The results obtained 
nder these conditions demonstrate that the self- 
yenching of the fluorescence of chlorophyll is neg- 
gible at all concentrations up to 10-* M (a concen- 
vation ten-fold greater than the highest value pub- 
ished by Weiss and Weil-Malherbe). Similar results 
were obtained with chlorophyll 6 and with solutions 
n acetone and in methanol. 

In an attempt to duplicate the results of Weiss and 
Weil-Malherbe, the Wratten infra-red filter in front 
f the photocell was replaced with one (Corning 246) 
vhich is transparent to the fluorescent light of all 
vave-lengths but which absorbs 124358 A. The 
shotocell was placed “‘in line with the light source”, 
that is, behind the cuvette. Curve II represents the 
neasurements made in this manner. The measured 
ntensities show the expected effect of reabsorption 
fthe fluorescent radiation by the chlorophyll solu- 
tion. The reabsorption is not so great in this case as 
n the measurements of Weiss and Weil-Malherbe, 
the difference most probably being due chiefly to the 
lifferent thicknesses of the cuvettes used, and to the 
fact that solutions of pure chlorophyll a (or 6) were 
wed in our experiments. 

We may conclude, therefore, that the effect of 
elf-quenching of the fluorescence (as distinct from 
possible self-quenching of long-lived excited states) 
f chlorophyll (and presumably chlorophyllide) solu- 
tions is negligible under conditions in which photo- 
hemical and optical measurements have been made 
m these solutions. 

The present experiments were made possible by 
the support of the U.S. Office of Naval Research 
Contract Noori-212, T.O. 1). 

W. F. Watson 
RoBERT LIVINGSTON 
Division of Physical Chemistry, 
University of Minnesota, 
Minneapolis, 14. 
April 23. 

Weiss, J.. and Weil-Malherbe, H., J. 
Rabinowitch, E., “‘Photosynthesis’’, 1, 484 
Gaffron, H., Ber., @0, 755 (1927) 
Rabinowitch, E., ““Photosynthesis"’, 2 
Zsche le, F. P., and Harris, D. S., J. Phys 


Chem. Soe., 544 (1944). 


518 (1945). 


Chapter 23 (in the press). 
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Polarization of the Raman Line of the Totally 
Symmetric Vibration of Stannic Chloride 


Ir is well known that the depolarization factors of 
the Raman lines produced by the totally symmetric 
vibrations of the XCl, molecules of the tetrahedral 
type are not zero’. Recently in this laboratory, it 
has been shown that the depolarization factors are 
smaller than the results given by many investigators ; 
but they definitely are not zero*. 

Cabannes and Rousset* have pointed out the fact 
that this residual depolarization could be caused by 
the isotopes of chlorine, and that a measurement of 
the depolarization factors of the individual lines due 
to the various isotopic molecules would decide this 
point. Welsh, Crawford and Scott* have shown that 
the intensity of the Raman line due to totally sym- 
metric vibration of stannic chloride (SnCl,) is about 
six times greater than that of the corresponding line 
of carbon tetrachloride (CCl,) ; Langseth’ has shown 
that the former gives the same type of isotopic 
structure as the latter. 

Development of the method of polarized incident 
light? for determining depolarization factors, plus 
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availability of a spectrograph suitable for fine- 
structure investigations® along with a newly devel- 
oped powerful light source having suitable spectral 
characteristics’, have made the above-mentioned fine- 
structure investigation a practical possibility for 
stannic chloride. 

The ‘weak’ and ‘strong’ polarized components of 
the totally symmetric vibration of stannic chloride 
have been photographed using this high-dispersion 
spectrograph. The exposure time for the ‘weak’ 
component was 48 hr. and for the ‘strong’ component 
about 10 min. Microphotometer curves for the two 
components are reproduced herewith. From inspec- 
tion of the microphotometer curves it is at once 
apparent that there is no sensible change in the 
relative intensities of the isotopic components in the 
two traces. It is also apparent that the fine structure 
is almost obliterated in the weak trace due to a 
broadening of the fine-structure components. The 
cause of the broadening is definitely not instrumen- 
tal, since grating ghosts are equally sharp on the 
‘weak’ and the ‘strong’ plates. 

The ‘weak’ component of the Raman line due to 
the totally symmetric vibration of carbon tetra- 
chloride is not sufficiently strong to be photographed 
on the high-dispersion spectrograph. However, if 
the lack of symmetry of the isotopic molecules is the 
cause of the residual depolarization, the centre of 
gravity of the line should be appreciably shifted on a 
photograph made with the ‘strong’ and ‘weak’ 
components in juxtaposition. This experiment was 
performed with carbon tetrachloride, using a fast 
prism spectrograph with excellent defining power 
(dispersion 30 A./mm.). No noticeable shift of the 
centre of gravity was observed. The results of these 
experiments show the following : 

(1) The depolarization factors in the three isotopic 
molecules of stannic chloride are identical within 
the precision of measurement (better than 0-002). 
There is reasonable evidence to suggest that the 
same is true for carbon tetrachloride. 

(2) A considerable part of the observed depolariza- 
tion arises from a small fraction of the total intensity 
of the line; this small fraction has an intensity 
distribution different from that of the strong polarized 
component. 

Apart from these experiments, there is evidence tc 
suggest that the isotopes of chlorine cannot cause the 
finite depolarization factor. When one chlorine atom 
is replaced by an atom as heavy as bromine or as 
light as hydrogen, the depolarization factor of the 
corresponding vibration remains very small. There- 
fore, judging purely on the basis of the masses 
involved, the effect of a chlorine isotope should be 
negligibly small. 


i Xs. —STRONG COMPONENT 
gy COMPONENT 

oN, 

3 : 


) 
“ 


Microphotometer traces of the ‘strong’ and the ‘weak’ polarized 
components of the Raman line due to the totally symmetric 
vibration of SnCl, 








454 


One can find at least two possible causes for the 
small residual depolarization. First, the interaction 
between the molecules in the liquid may be sufficient 
to cause both the residual depolarization and the 
observed broadening of the weak component. 
Secondly, in the XCl, type of molecules, at room 
temperature a large fraction of the molecules are not 
in the ground-state but in the degenerate vibrational 
levels. It is possible that some slight interaction 
between these modes of vibration may cause the 
residual depolarization. 

This research was carried out on Contract N60nr- 
269 Task V of the Office of Naval Research. 

A. E. Doveras 
D. H. Rank 
Physics Dept., 
Pennsylvania State College, 
State College, Pa. 


' Kohirausch, K. W. F., ““Ramanspektren”, 153 (Leipzig, 1943). 

* Douglas, A. E., and Rank, D. H., J. Opt. Soe. Amer., 38, 281 (1948). 

* Cabannes, J., and Rousset, A., Ann. de Phys., 19, 278 (1933). 

* Welsh, H. L., Crawford, M. F., and Scott, G. D., J. Chem. Phys., 16, 
97 (1948). 

* Langseth, A., Z. Phys., 72, 350 (1931). 

* Rank, D. H., and Van Horn, J. A., J. Opt. Soc. Amer., 37, 798 (1947). 

* Rank, D. H., Sheppard. N., and Szasz, G. J., J. Chem. Phys. (in the 
press). 


Tilted-Plate Compensators 


W. A. P. FrsHer has recently described! a tilted- 
plate compensator which employed a plate of CR 39 
resin in place of the usual calcite or quartz. This 
substitution permitted the development of apparatus 
of large aperture, although the material is not quite 
uniform and needs to be rather thick, so that the 
possible effect of lateral displacement must be 
considered. 

I wish to direct attention to the suitability of 
lepidolite for the construction of tilted-plate com- 
pensators of large field. This material, which is a 
uniaxial variety of mica, cleaves at right angles to the 
optic axis and is practically colourless in the thick- 
nesses needed for the production of convenient 
retardations. The use of such cleavage plates avoids 
the grinding and polishing required in the case of 
calcite or quartz and also the difficulties associated 
with the employment of CR 39 resin, including that 
of the possible variation of calibration with time. 
The axis about which the lepidolite is tilted lies in 
the plane containing the leading direction for the 
magnetic vector. 

The following experimental results were obtained 
with white light using a plate of lepidolite the 
thickness of which was 0-245 mm. The angle of tilt 
was observed on a dial graduated in units of 1-8° and 
the readings have been converted to degrees. Values 
calculated by means of an approximate theoretical 
formula are included in the table. 
ert) 05 10 15 20 25 30 35 40 
Angle of tilt (°) 19-31 27-18 33-93 39-87 45-00 50-04 54-18 58-86 
“Sifference (2) 0°50 2-03 2-52 3-04 8-47 3-95 

For a plate of thickness ¢ tilted through an angle 6 
in air, the length of the light path is t/cosp, where 
psing = sin®, » being the refractive index of the 
material and 9 the angle of refraction. 

The equivalent path-difference is (us-42)t/cose, wy 
and pu, being the two refractive indices. 


u,*-u,* = Ksin*e, K being @ constant’, 
yy = (K/2u)sin*p. wi + Ye = 2p, very nearly. 


0-98 1-50 
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The equivalent path-difference 
(K/2u)(tsin*e)/cosp 
= (K/2u) {(ésin*®)/u*} {u/(u*-sin*6)'/*} 
(Atsin*6)/(u*-sin*@)*/*, 4 being K/2u*. 
Application of the method of least squares to the 
experimental results above shows that At = 6-939 or 
A = 28-32, and that u* = 2-389. These values were 
used in calculating the results given in the last line 
of the table. 
Muscovite may also be used in the construction of 
a tilted-plete compensator of limited range. Tilting 
about the trace of the plane containing the optic 
axes causes the retardation to increase unti! jt 
reaches four times the normal value at an inclination 
of about 70°. Tilting about a perpendicular axis 
causes a decrease to zero at an inclination of about 35°, 
F. REecorp 


I 


I! 


I 


79 Palmerston Street, 
Derby. 
July 21. 
* Fisher, W. A. P., Nature, 161, 848 (1948). 
* Preston, T., “Theory of Light”, 318 (3rd edit., 1901). 


Thorium and Uranium Content of the 
Velence Mountains, Hungary 


THERE are few areas in Hungary where the occur. 
rence of thorium and uranium minerals is theoretically 
possible. We investigated during the summer of 
1947 the mountains near Lake Velence near the town 
of Székesfehérvér in Hungary. 

Portable battery-operated Geiger—Miiller counting 
equipments have been constructed at this Institute. 
One of them served in connexion with headphones for 
& qualitative search only. It was easily portable in a 
small case and weighed (including built-in batteries 
suitable for 400 counting hours, high-voltage supply 
and headphones) less than 5 kgm. The other counter. 
set possessed an electromagnetic impulse-counter, a 
more powerful amplifier, and was supplied by a motor. 
car starter battery (12 volts, 70 ampere-hours) by 
means of vibrating alternators. The Geiger—Miiller 
counters were of brass, 45 mm. outer diameter, 1-8 mm. 
wall thickness and 88 mm. length, and were of the 
self-quenching type, filled with argon and alcohol 
vapour. 

We observed a considerable y-activity everywhere 
in the acid eruptive rocks of the area investigated 
over an area of about 30 km.*, which exceeded the 
intensity of the cosmic radiation (40 impulses per 
min.) by a factor of 2-3, when the counter was 
placed immediately on the rocks. 

In one case we drove in a boring about 50 cm. deep 
into the granite wall. We observed an activity of 
260 impulses per min., with the counter in the boring. 
We evaluated this result quantitatively, taking into 
account the self-absorption of the y-radiation within 
the rock, by calibrating the counter with the y- 
radiation of thorium in radioactive equilibrium with 
its decay-bodies. To do this we placed a known 
amount of thorium (in equilibrium) at a measured 
distance from the counter and determined the number 
of impulses per min. The soft components of the 
y-radiation were retarded by the thick wall of the 
counter and by 2 mm. of lead. Calculation shows 
that the concentration (c) of the radioactive material 
per gram rock substance, expressed in ‘thorium-y- 

equivalents’, can be calculated from the following 
expression, approximately : 
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wd 
A.4r.p’ 
where u is the coefficient of the self-absorption per 
em. in the rocks, J is the number of impulses counted 
pr min., A is the rate of counting per min. when 
| gm. of thorium is at 1 cm. distance from the 
counter (as determined above), p is the specific 
density of the rock. 

We obtained in this way an approximate value for 
the concentration in thorium-y-equivalents, c = 0-12 

< 10° gm. thorium equiv. per gm. rock. About the 
same order of magnitude of activity was observed 
everywhere in the acid eruptive rocks (granite, aplite, 
granitporphyre, etc.). On the other hand, basic 
eruptive rocks (andesite) and rocks of hydrothermic 
origin (quartzite) were found to be practically inactive. 

Typical samples of the rocks mentioned were 
removed and tested carefully in the laboratory of the 
Institute. We checked at first the share of potassium 
in the y-counting-rate. The potassium content of the 
rocks amounted to 3-4 per cent K,0'. We mixed 
potassium nitrate to an inactive quartz powder in 
amount equivalent to 4 per cent K,O content and 
found that the observed activity remained at about 
the level of statistical errors, and could be made 
responsible for no more than 10-15 per cent of the 
activity of the investigated eruptive rocks. 

For the determination of the origin of the activity, 
Dr. M. Vogl-Féldvéri brought samples of the rocks 
into complete solution, and we determined the 
equilibrium radon content of the solutions by means 
of a calibrated emanometer. The equilibrium 
thoron content was determined under steady gas 
circulation, because of its short half-life. The cali- 
bration of the emanometer for thoron was carried 
out exactly in the same way, with the same velocity 
of gas circulation, using a small known dissolved 
amount of very old thorium nitrate. The accom- 
panying table shows the results. 
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Cr 


Rock sample, place 


Granite from Velence 0-87 x 10° 4-2 x 10° 
Granite from Nadap (rich 

in biotite) 0-86 x 10° 40 x 10° 
Aplite from Nadap 0-380 x 10° 5-6 x 10° | 


The acid eruptive rocks of the Velence Mountains 
everywhere contain similar concentrations of thorium 
and uranium, namely, about 8-9 gm. uranium per 
thousand kgm. rock and 40-60 gm. thorium per 
thousand kgm. rock. It seems doubtful whether so 
small a concentration will be of any use, unless very 
cheap concentrating processes should be found. It 
is of importance, however, that this thorium and 
uranium content makes possible the exact determ- 
ination of the age of the rocks. 

No concentrated deposits or ores were found during 
this preliminary survey. 

A detailed publication (also in English) will appear 
in the Transactions of the Hungarian National 
Geological Institution, Budapest. I am indebted to 
the Hungarian National Geological Institution and to 
the Hungarian Ministry of Industry and Mining for 
supporting this investigation, and to Dr. A. Féldvéri, 
chief geologist of the Institution, for geological 
advice during this survey. 

A. SZALAY 
Institute of Physics, 
University of Debrecen, 
Hungary. 
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Maxwell’s ‘Fish Eye’ as an Ideal 
Electron Lens 
THE most famous optical medium furnishing a 
perfect optical image formation is the well-known 
‘fish eye’ of Maxwell', the refractive index of which 
n(r) is given by the spherical distribution 
n(r) = A/(a* + r*), (1) 
where A and a are constants. The trajectories are 
circles. Other media with ideal image formation have 
been found by W. Lenz?, and they are of the form 


n(r) = Alr (zy + (2)"] (p =1,3,5,...). (2) 


The most obvious way of analogous construction of 
an ideal electron lens would be the realization of the 


corresponding potential 
A* 
1+ OT 
AG) +G 


A* 
(q? 4 r?)? 

(p = 1, 8, 5, ...-), (3 and 4) 
by a spherical or axial symmetrical distribution of 
space charge*. This method is technically impossible, 
however, in the present state of development. 

But limiting ourselves to plane image formation, 
an ideal electron lens could be constructed by a set 
of axially symmetrical metallic electrodes without 
space charge, which in a plane z = z, perpendicular 
to the axis must produce the potential distribution 
(3) or (4). We shall show in the following that such 
an electron lens can be constructed. 

The general solution of the differential equation 
for an axially symmetrical potential is 


Vir) , or Vir) 


@ 
9(r,z) | C(k)J, (ikr) (cet + cye— 42) dk. (5) 
The function C(k) can be determined by means of 


Hankel’s integral theorem‘ in such a way that for 
z= 2, (for example, z, = 0) the potential will be 





Vir) = A/(a* + r*). We get 
@ 
9(r.2) = | J, (irk) K, (iak) cos kz. k’dk, (6) 


where J(irk) is the Bessel function of the order zero, 
and K,(iak) the so-called Macdonald function of the 


ol” o25 
—_—_— 
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first order (see, for example, G. N. Watson, 1.c, p. 78). 
Since one finds, 


a] 
a 
[ (ikr) K, (ika) k’dk = oa (7) 


it can be easily shown that (6) is indeed that solution 
of Ao = 0, which has for z = 0 the form (3). The 
shape of the electrodes might be calculated from 
9(r,z) = const. 

But more important than these formule of the 
potentials required is development in series, by means 
of which we are able to calculate them numerically. 
One finds for the general form of the potential having 
the required distribution in the plane z= 0 the 
expression 





9(0.r) = Vir) (8) 
> (e+) 
J er, ¢" fm «@ 
(r,z) = 2 -1) “@Qyr 2 any ev —H) » (9) 


and this becomes in our case (3) 


l > m 
9(r,z) : a+ ry >» ' (— 1)’ b., Gs , (10) 
mF » = ( ‘ 2)4 


in which the },, are the following polynomials 
*(v+1) 2 r(*\(°+ lye 
(2v)! one" I) (z)( k ¥ . (11) 


Since for (9), (3) : 
Oz/2=0 


perpendicular to the plane z= 0 vanishes, that is, the 
electron having the initial velocity in the plane z=0 
stays in this plane. My collaborator, H. Robl, has 
worked out these formule, and the surfaces 9(r,z 
const. are represented in the accompanying graph. It 
is imagined to be rotated about the z-axis. It is only 
necessary to imitate two of the equipotential sur- 
faces at the top and below and on the sides by metallic 
electrodes in order to have the required potential 
distribution in the plane z = 0, where all (circular) 
trajectories from a point are exactly focused to an 
image point. It is possible to show by means of 
Larmor’s' theorem that a uniform magnetic field can 
also be confbined with the electric field. Such a 
perfect cylindrical lens might be especially useful for 
a velocity-spectrometer, since only particles of the 
same velocity are focused to the same point; and 
perhaps (combined with a magnetic field) it might 
also be applied in mass-spectrography. In order to 
improve the stability of the electron trajectories in 
the plane z = 0 it will be necessary to investigate 
also the other potentials of the type (4) found by 
Lenz, for a suitable exponent p. 

A discussion of this subject will be given shortly in 
the Acta Physica Austriaca. 


b., 7 v!) 


0, the force on the electron 


WALTER GLASER 

Institut for Theoretical Physics, 

rte Vienna, 

' Maxwell, J. “Scient. Pap.”’, 1, 
For herines literature, see Czapski, S., and Ep in, O., 
“Grundziige der optischen Instrumente nach Abbe”, 213-216 
(Leipzig, 1924). Boegehold, H., on be om optical instruments. 
Caratheodory, C., Siteber. d. Akad. d. Wiss unchen, 1 (1926). 

* Lenz, W., in “Problems of Modern Physics” (edit. 2 * "Debye for 
A. Sommerfeld’s 60th Birthday, 198 (Leipzig, 1 

* Gabor, D., Nature, 150, 650 (1942); ~ ag Eng. is 295, 328 

See also ° Introduction to 


a 372 (1942-43). E. 

Electron Optics”, 142 (Oxford 1946), * Gabee maintains in the 

above-mentioned papers that ideal electron lens of Maxwell 

type (3) is unique in the three-dimensional case; this is in 

contradiction with the result (4) of Lenz. For the two-dimensional 

case, however, Gabor states that the solution (3) is not unique. 
* Watson, G. N., “A Treatise on the Theory of Bessel Functions”, 453 
(Cc ambridge, 1944). 


74-79 (Solutions of Problems). 
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Source of the Hydrogen lons in Gastric 
Juice 


A FLow of water from the oxyntic cells throuch 
membrane permeable to chlorine ions and limite: jn 
its cation permeability to hydrogen ions should r sult 
in a secretion of hydrochloric acid in accoriinee 
with the view of Hollander’. It can be shown, 
however, that under such conditions the conce:tra. 
tion of hydrogen and chlorine ions in the secr:tion 
would be of the order of 10°-10-*N, and urless 
we add further hypotheses, including relatively \ ery 
large water reabsorption, it would seem necessary 
to suppose a primary concentrating of hydrogen ions 
within the cell. It would appear that the simplest 
manner in which this could be achieved is by way of 
an organic acid produced metabolically or in relation 
to metabolic activities, hydrolysis of esters and the 
like. From the data of Davies et al.‘ showing that 
under their conditions Qaci can be greater than Qo,, 
the view was entertained that the organic acid might 
be cyclically reformed or restored?*. 

From our studies with yeast® and the high acidic 
formation resulting from exchanges of potassium and 
hydrogen ions, a further stepping up of the hydrogen 
ion concentration could occur by exchange of hyciro. 
gen ion for an inorganic cation. 

It may be pointed out that one of the catalysts 
involved in the passage of metabolic hydrogen to 
oxygen could conceivably function as such an acid, 
and the purpose of the present communication is 
merely to indicate such a possibility, which further 
exemplifies our previous hypothesis in whic! 
phosphoglyceric acid was used as an illustration. 

It may be noted that in the metabolism of 1 mole- 
cule of glucose, 24 hydrogen atoms pass to oxygen, 
12 from the original carbohydrate molecule and 12 
from water incorporated at various stages. The 
metabolic hydrogens can be regarded as converted 
at some stage into electrons and free hydrogen ions. 
This does not happen at the stage of the pyridine 
nucleotides, but appears to happen at or before the 
stage of the cytochromes. It is of interest to note 
that Quastel* has used the reaction : 


as AAA 


H 


to determine the concentration of cozymase, by 
measuring the acidity produced, through its effect 
on bicarbonate. 

If all the metaboiic hydrogens were utilized t 
supply the hydrogen ions of the gastric juice, the 
upper limit of the ratio Quc/Qo,, from this source 
alone, would be 4. 

When the electrons pass to oxygen, hydrogen ions 
are in turn withdrawn from the cell. Ordinarily the 
addition and withdrawal quantitatively balance with- 
out alteration of pH from such exchanges; but it 
may be possible that the stage of hydrogen ion forma- 
tion can be effectively separated in the oxyntic cell 
from the stage of withdrawal. Such might occur, for 
example, if the donation of hydrogen atoms and 
conversion to hydrogen ions and electrons took place 
at a surface with fixed enzyme units of the donator 
and free diffusion back, through the cell, of the 
electron carriers. 
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Such amplifications of our earlier view had been 
entertained here prior to the appearance of a‘com- 
munication to the Biochemical Society (April 1948) 
of Davies and co-workers, in which they refer to a 
hypothesis of Crane, Davies and Longmuir (to be 
published), and which “requires that H atom trans- 
port by dehydrogenating enzymes is part of the 
mechanism by which H ions are secreted”’. 

Upon inquiry, it would appear that this hypothesis 
does not include the supposition that the metabolic 
hydrogen atoms supply directly the hydrogen ions 
f the gastric juice in the manner indicated above, 
ind which is an extension of a possible mech- 
anism we had previously put forward*. Such would 
largely simulate the production by the yeast cell 
of a PH as low as 1-5 in the suspending fluid, and 
due to free hydrochloric acid. 

Epwarp J. Conway 
Tuomas G. Brapy 
Department of Biochemistry, 
University College, 
Dublin. 
April 26. 


Hollander, F., Gastroenterol., 1, 401 (1943). 

*Conway, EB. J., FitzGerald, O.,and Walls, D., Nature, 156, 477 (1945). 
‘Conway, E. J., and Brady, T. G., Nature, 159, 137 (1947). 

‘Davies, R. E., Biochem. J., 40, Proc. xxxv (1946). 

‘Conway, E. J., and O'Malley, E., Biochem. J., 40, 59 (1946). 
*Quastel, J. H., and Wheatley, A. H. M., Biochem. J., 32, 936 (1938). 
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An Antigen Related to the ABO System 


WE have studied a serum containing an agglutinin, 
provisionally named ‘anti-Ken’ after the patient’s 
name. This agglutinin was formed by a Polish 
patient, aged twenty-four, in response to pregnancies : 
the first ended in a stillborn macerated foetus at term, 
the second was successfully interrupted by Cesarean 
section during the thirty-seventh week. The patient 
was group A, M CDe CDe Ken- and her husband 
B MN cDE cDE (or cDE cde); we could not 
tinguish between these genotypes owing to the lack 
of anti-d and anti-e sera. The baby proved to be 
group O MN CDe cDE Ken-+. 

During the second pregnancy, as there were 
many possibilities of immunization, abnormal 
anti-B, N,c(Hr’), d(Hr) or E(Rh”) antibodies were 
searched thoroughly. The characters of the anti-B 
agglutinin remained normal: titre, 1: 512, thermal 
optimum at 4° C., no exaltation by human serum or 
30 per cent bovine albumin. At the thirty-second 
week an agglutinin was found active at 37°C. on 
certain O and A cells. It did not correspond to one 
of the Rh antigens mentioned above, nor to the 
N antigen. 

Ten days after delivery a suitable amount of 
serum was obtained. It reacted strongly with the 
baby’s cells and certain A and O bloods, giving a 
visual agglutination up to 1:4 and a final titre of 
1: 32 (in saline) at 37°C. Its activity was markedly 
increased when 30 per cent bovine albumin was 
used as diluent. 

Testing with A and O cells of known D (Rh) type 
gave the following results : 


dis- 


Reaction with anti-Ken + — 
A cells 46 45 
O cells 102 55 
248 waisted 
Aa oods 
— D+ cells 132 83 
| D— cells 16 17 
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There is at first sight an evident discrepancy in the 
distribution of Ken+ and Ken— cells among A and 
O groups, and, in a minor way, among D+ and D— 
cells. The latter does not appear to be significant 
whereas the former indicates a true difference 
between the A and O cell-groups. The xy? and p 
values are given in the following table. Owing to 
the small number of samples, the Yates adjustment 
was applied. 


x Pp 
A-O distribution 4-396 0-036 
D+ D— distribution 1-4814 0-224 


The observed difference would appear by chance in 
only | in 30 trials for the A—O distribution and about 
1 in 5 for the D distribution. Therefore the Ken 
antigen is found with a significantly higher frequency 
in the O group and is probably related te the ABO 
system. Its genetical transmission is being studied 
and will be described later. 

We are indebted to Pr. Olbrechts and Mrs. 
Olbrechts-Tyteca for advice in the statistical work, 
to Drs. R. R. Race and A. E. Mourant for the sera 
used in genotype determinations, and to J. Snoeck 
for permission to publish the case. 

PIERRE O. HUBINONT 


Laboratoire de Bactériologie et 
Laboratoire d’Hygiéne, 
Université Libre de Bruxelles. 
May 7. 





Error in Counting Reticulocytes 


WHEN immature mammalian red cells, or retic- 
ulocytes, are stained with brilliant Cresyl Blue they 
may be differentiated from adult red cells and 
enumerated in a sample as a percentage. If these 
cells were scattered according to chance, reticulocyte 
counts would be expected to follow the binomial 
distribution. In a recent paper, however, Jacobsen, 
Plum and Rasch’ have shown that, in their laboratory, 
reticulocytes appear to be more regularly arranged 
than this when present in a proportion greater than 
10 per cent. They are therefore able to make counts 
on one sample with remarkably close agreement. 
Much of the important work on reticulocyte matura- 
tion carried out in their laboratory depends on the 
great accuracy with which this technique is used. It 
was therefore thought that an independent attempt 
to confirm this deviation from the binomial distrib- 
ution would be of interest. 

Replicate counts were made on a human case of 
pernicious anemia with 13 per cent and on an 
anzmic rabbit with 20 per cent of reticulocytes. In 
all, 66,000 red cells were counted. In the human 
case the counts corresponded fairly well with the 
binomial distribution; but in the rabbit the counts 
were less regular. 

These results differ markedly from those of Jacob- 
sen, Plum and Rasch, who record increasing accuracy 
with the higher counts. The discrepancy may have 
been due to inferior skill both in making the prepara- 
tions and in counting, for clearly a laboratory worker 
whose whole time is occupied in counting reticulocytes 
will attain an unusual ability. On the other hand, 
this technique gives great scope for unconscious bias. 
Reticulocytes cannot be distinguished from adult red 
cells as black from white. The maturation of a red 
cell is @ gradual process, and reticulocytes merge 
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imperceptibly into mature red cells. The difficulty 
is demonstrated in the photographs from which some 
of the counts made by Jacobsen, Plum and Rasch 
were taken. In the two examples published in their 
paper are six cells which we would consider mature 
reticulocytes, but only one of these is so classed by 
them. 

In the simple enumeration of red cells, it is the 
highly skilled worker who can obtain closer agreement 
between replicate counts than the Poisson distribution 
will allow. Similarly, in counting reticulocytes, the 
highly skilled technician might be liable to bias in 
favour of excessive accuracy. Despite the care taken 
to avoid bias, it is therefore possible that the extreme 
accuracy of these authors may be due to the uncon- 
scious adjustment of counts by the inclusion or 
exclusion of the more mature reticulocytes. This 
possible source of bias could be eliminated if counts 
were made by a number of competent and independent 
hzematologists from unmarked and unselected photo- 
graphs made by Jacobsen, Plum and Rasch. 


RosEMARY Biccs 
Department of Pathology, 
Radcliffe Infirmary, 
Oxford. 


* Jacobsen, E., Plum, C. M., and Rasch, G., Acla Path. Microbiol. 
Seand., 24, 554 (1947). 


Innervation of the Adenohypophysis 


THERE is strong evidence that the nervous system 
controls the pituitary gland and its secretions; but 
the exact nature of the control is undecided. General 
agreement exists about the importance of the nerve 
connexions for the normal functioning of the pars 
nervosa of the posterior lobe. The influence of the 
nerve supply on the adenohypophysis is, however, 
still under discussion and has been denied altogether. 
Experimental sections of the hypophyseal stalk 
and related hypothalamic structures have produced 
conflicting results; but no alternative way of 
nerve supply has been established, and the stalk 
is still considered the most probable link 
between the pituitary body and the central nervous 
system. 

The morphological descriptions of the gland provide 
many references to the presence of nerve fibres in the 
glandular hypophysis ; but few complete and detailed 
descriptions of the origin and endings of such fibres. 








NATURE 





September 18, 1948 Vol. \42 


Perhaps for this reason the evidence in favour of the 
abundant nerve supply of the gland has been \isually 
under-estimated. ‘ 

In a study of the. rabbit’s pituitary gland, ising 
Cajal’s method on frozen sections, I have been able 
to show the rich innervation of the glandular parts 
(intermedia, tuberalis and distalis). The nerve (ibres 
come from the hypothalamic-hypophyseal 


ract. 
They appear mostly as isolated elements, }ssing 
directly from the stalk and from the pars nervosa 
(infundibular process) to the pars tuberalis and i: ter. 
media. They are particularly abundant ai the 


junction of the pars tuberalis and pars distalis, a 
region named the ‘zona tuberalis’, which Huvrris! 
has recently studied. Individually or in small 
bundles, these fibres follow the general direction of 
the portal vessels and thus reach the pars distalis, 
Other fibres reach the pars distalis after crossing 
the pars intermedia, especially at its caudal! end, 
where they are very numerous. -In some cases the 
fibres leaving the hypothalamic-hypophyseal tract 
form a thick bundle which, before entering the zona 
tuberalis, runs along the stalk for a short distance 
quite separate from the main tract directed to the 
pars nervosa. This is particularly clear in new-born 
and very young animals. 

The nerve fibres of the adenohypophysis seem to 
have an almost uniform type of ending as small clubs 
or knob-like formations applied to the cells. From 
the relative numbers of endings and cellular nuclei 
visible, there seems to be only one of these formations 
for each cell. Even when the fibres remain unstained, 
it is often possible to see clearly the nerve endings 
as black knobs or disks in almost equal numbers to 
the nuclei. 

The accompanying reproduction shows some fibres 
in the pars distalis of the adult rabbif, and the small 
club-like endings are also visible in parts of the field. 
This type of nerve-ending was described and illus- 
trated by Croll? also in the adenohypophysis of the 
rabbit, and by several authors in other species. 

A full description of this work will be published 
elsewhere. 

E. Vazquez-Lopez 


Laboratories of the Imperial Cancer 
Research Fund, 
London, N.W.7. 
May 24. 


! Harris, G. W., J. Anatomy, 51, 341 (1947). 
* Croll, M., J. Physiol., 66, 316 (1928). 
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Occurrence of Thin Membranes in the 
Structure of Wool 


Woot keratin is considered to be completely soluble 
in sodium sulphide. 30 ml. of 0-3 M sodium sulphide 
was added to 1 gm. carefully purified wool, and this 
mixture was allowed to stand for about a month. 
After this time a light green solution was obtained, 
but the solution showed a slight opalescence. The 
particles causing this opalescence (estimated to be 
not more than 0-1 per cent of the wool) could be 
separated from the solution by centrifuging. After 
separating and washing with water, the solid matter 
was examined under the electron microscope. The 
specimen was mounted on collodion and observed 
directly. The solids proved to consist mainly of 
thin membranes, mostly rolled or folded, as is seen 
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in Fig. 1. In order to determine the thickness of the 
membrane itself a collodion replica was made and 
gold-shadowed at a declination of 1:10. Fig. 2 
shows how the thin membranes are rolled and the 
rolls flattened, probably by the surface tension during 
the drying. From the length of the shadows the 
thickness is calculated to be something between 50 
and 100A. Fig. 3 is a shadow-cast replica, where 
part of the wool membrane has stuck to the collodion. 
In part it shows both the membrane and the corre- 
sponding impression and is in that way interesting 
purely from the electron-micrograph point of 
view. 

As these thin membranes are resistant to sodium 
sulphide, we think it justified to assume them to 
have a chemical composition different from the ordin- 
ary wool keratin. 

It would be of great interest, of course, to know 
where the membranes are located in the wool fibre. It 
is also essential to know the chemical structure of the 
membranes and their behaviour towards chemical 
agents and enzymes. A chemical analysis is being 
earried out. 

A sample of wool was strongly chlorinated and 
the excess chlorine afterwards removed by a solution 
of sodium bisulphite. The sample was then repeatedly 
treated by supersonics and the water dispersion from 
each treatment was examined under the electron- 
microscope. In the first suspension there were 
numerous fragments from membranes similar to 
those mentioned above. In the second and following 
suspensions the occurrence of the membranes was 
more and more rare, but the wool still had the fibre 
character and even partly a scale structure. This 
can be taken as an indication that the membranes 
are located in the surface layer of the wool. Further 
investigations are necessary before more definite con- 
clusions can be drawn. 

If it be a fact that these membranes are located 
at the surface or in the outer layers of the wool and 
do not dissolve in an alkaline and reducing agent 
like sodium sulphide, it may have an important bear- 
ing on surface phenomena such as the frictional 
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Fig. 1 








Fig. 1. Electron micrograph of membranes from wool. 
Fig. 3. Collodion replica as Fig. 2; 
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properties of the fibres and the diffusion of dyes into 
the fibres. 
JoreL LINDBERG 
Bo Purp 
Nits GRALEN 
Swedish Institute for Textile Research, 
Gothenburg. May 14. 





Action of Streptomycin on Plant Tumours 


Ly previous reports on the effect of streptomycin 
on plant tumours produced by Phytomonas tume- 
faciens, it was stated that this antibiotic substance 
would ‘cure’ a variety of plants of crown-gall', and 
that it killed tumour tissue in these galls without 
influencing normal cells*. To obtain more information 
about the action of this agent, experiments were 
performed using in vitro methods which made possible 
more exact control of dosage and closer observation 
of effects. 

Cylinders of sterile carrot tissue 10 mm. diameter 
<x 6 mm. high were placed on sucrose mineral agar. 
The upper surface of these fragments was covered 
with a suspension of fully virulent crown-gall organ- 
isms. About 15 x 10* viable organisms were applied 
to each fragment in this way. After 1, 2, 6 and 8 
days, the fragments were transferred to sucrose 
mineral agar containing 50 y per ml. streptomycin, 
and their upper surfaces were covered with 0-06 ml. of 
a solution containing 500 y per ml. streptomycin. 
One group was left on streptomycin-free agar as 4 
control. 

After three weeks incubation in light at 25°C., 
the distribution of tumours in the variously treated 
groups was found to be as shown in the table : 

Frequency of tumour formation in fragments of carrot tissue 

treated with streptomycin 


Interval between inoculation Number of fragments showing 
and streptomycin treatment tumours (out of 10) 


1 day 1 
2 days 3 
6 days 10 
8 days 10 
Untreated control 10 





Fig. 3 








. Collodion replica of the membranes on glass; gold-shadowed. 
part of the membrane has stuck to the collodion 
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(a) Cylinder of carrot tissue treated with crown-gall bacteria and 

cultured for 3 weeks in vitro. A large green tumour has formed on 

the upper surface. (d) Cylinder of tissue treated as (a) but with 

0-03 mil. of a solution of 500 y per ml. streptomycin applied to the 

upper surface one day after inoculation. No trace of tumour 
formation was visible on this fragment 


Where streptomycin was applied one or two days 
after inoculation, almost complete inhibition of 
tumour formation occurred. The tumours which did 
develop were very small. At six days, tumefaction 
had already started. Application of streptomycin 
at this time slightly reduced the growth of the 
tumours and changed their appearance, untreated 
tumours being green, treated ones white. The 
accompanying reproduction shows the difference in 
appearance between a fragment of carrot tissue on 
which the tumour developed and one on which it 
was inhibited by streptomycin. 

When bacteria-free sunflower tumour tissue was 
cultured on sucrose agar containing 50y per ml. 
streptomycin, growth was only 65 per cent of that 
made by tissue on streptomycin-free agar. It was 
also found that 50 y per ml. of streptomycin would 
completely inhibit the growth of roots on sunflower 
stem fragments treated with indole acetic acid, 
though it did not inhibit their initiation. It seems 
more probable that streptomycin is a general inhibitor 
of the growth of embryonic plant tissue than a 
specific inhibitor of tumour tissue. Its inhibiting 
effect on tumour formation is probably due to its 
action on the bacterial inciting agent. 

This work was done in part on an American 
Cancer Society grant recommended by the National 
Research, Council Committee on Growth. 

° R. 8S. DE Ropp 

New York Botanical Garden, 

New York 58. May 5. 
* Hampton, J. E., Phytopath., 38, 11 (1948). 
* Brown, J. G., Phytopath., 38, 3 (1948). 


Antigenic Components of Psittacosis Virus 


THERE is much evidence that viruses of the 
Psittacosis-Lymphogranuloma group are antigenically 
related. Some of the most active reagents for use 
in diagnosis by the complement-fixation reaction are 
virus suspensions which have been boiled’. It has 
also been found that treatment of egg-grown Lympho- 
granuloma by phenol and boiling, by urea or by 
extraction with ether yield products of enhanced 
activity which, however, will react with antibodies 
evoked by the heterologous as well as the homologous 
species*,*. Many observations, recently reviewed by 
Cox‘, indicate the frequency of serological cross- 
reactions between various members of this group, 
and the production of specifically reacting antigens 
is clearly of importance. 

Complement-fixation studies with hyper-immune 
guinea pig sera absorbed with unheated or boiled 
Psittacosis suspensions have led to the conclusion 
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that this virus possesses at least two antigens, ong 
destroyed by heat, the other resistant’. Evidence, 
not yet published, that specificity is a property of 
the labile antigen has also been obtained*. 

In other instances the serological activity of a 
specific antigen has been demonstrated, and the toxin 
neutralization experiments of Rake and Jones’ 
suggest that this may be identified with the specific 
toxic factor which they describe. Mammalian sera 
may often be relatively deficient in specific antibody 
and there is evidence from infection neutralization! 
and complement-fixation tests* that avian sera are 
more potent in this respect. Virus agglutination 
methods may also be of value in detecting specific 
reactions’®, 

In the course of an investigation into the antigenic 
properties of Psittacosis and related viruses, ‘wo 
types of antisera were prepared in the guinea pig: 
one designated ‘complete’ by the injection of Psitta. 
cosis in the fresh state, the other designated ‘group’ 
against the virus heated in a boiling water-bath. 
These suspensions were made from yolk-sac material, 
and the sera were tested by complement fixation 
against similar antigens from mouse spleen. 

It was found that unheated antigens, rich in virus, 
gave variable results in that they might fail alto. 
gether to fix complement in the presence of either 
antiserum, but more often preparations of this sort 
gave good fixation with the ‘complete’ serum and 
very much less or no fixation with comparable dilu- 
tions of the ‘group’ serum. Regardless of its initial 
behaviour in the fresh state, heating the suspension 
consistently altered it, so that it reacted fully with 
both types of serum. The same effect was ee 
by treatment with papain or with dilute mineral acid 

As was expected, after absorption with the heated 
virus, the ‘complete’ serum retained reactivity only 
with the unheated preparation: similar treatment 
of the ‘group’ serum removed its fixing powers with 
the heated antigen as well as the small degree of 
reaction sometimes apparent with the unheated 
material. These findings confirm Bedson’s previous 
observations on the complex antigenic nature of 
Psittacosis, and suggest that, in the living virus, the 
heat-stable factor is largely or, less commonly, 
entirely masked by one or more heat-sensitive 
components. 

Attempts were made to improve the specificity of 
active, unheated suspensions with various reagents 
which might preserve and enhance the combining 
power of the labile antigen or suppress that of the 
group antigen. At the same iime it was hoped that 
the effects of such treatment might yield further 
information about the composition of the virus 
particle. 

The heat stability of one factor is very marked, 
and it was found to resist autoclaving for thirty 
minutes at 135°C. This property and its lack of 
sensitivity to a proteolytic enzyme suggest that it 
may be composed largely or entirely of carbohydrate. 
Conversely, the other reactive fraction might well be 
protein in nature. 

The serological activity of heated Psittacosis was 
destroyed by 0-001 molar potassium periodate in 
thirty minutes at 37°C.; the minimal exposure 
required has yet to be determined. Unheated anti- 
gens treated in @ similar manner with 0-002 molar 
solution reacted well with the ‘complete’ serum ; to 
obtain this effect an increased concentration of virus 
was required in the test but, even at this strength, 
no reaction took place between the treated material 
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and the ‘group’ serum. It would thus appear to have 
acquired a uniformly specific character. 

It has been shown recently" that, in addition to 
its effect on carbohydrates, periodate may alter or 
inactivate biologically active proteins. Nevertheless, 
it seems likely that critical dilutions of this reagent 
may be helpful in the identification of some carbo- 
hydrate substrates. The inactivation of the heat- 
stable Psittacosis antigen by periodate is regarded 
as confirmatory evidence that the group component 
is, at any rate in part, carbohydrate. 

A report giving full details of these and other 
observations bearing on the antigenic behaviour of 
Psittacosia is being prepared. 

C. F. BARWELL 

Department of Bacteriology, 

London Hospital Medical College, 

London, E.1. July 29. 

' Bedson, 8S. P., Lancet, 2, 1477 (1937). 

* Nigg, C., Proce. Soc. Exp. Biol. Med., 49, 132 (1942). 

* Nigg. C., Hilleman, M. R., and Bowser, B. M., J. Immun., 5, 201, 
259, 269 (1946). 

‘Cox, H. R., Ann. N.Y. Acad. Sci., 48, 393 (1947). 

* Bedson, 8. P., Brit. J. Exp. Path., 17, 109 (1936). 

* Bedson, 8. P. (persona) communication). 

’ Rake, G., and Jones, H. P., J. Exp. Med., 79, 463 (1944). 

*Hilleman, M. R., and Gordon, F. B., Proc. Soe. Exp. Biol. Med., 
56, 159 (1944) 

°ae,_B-. and Francis, T., Proc. Soc. Exp. Biol. Med., 50, 291 

” Labzoffsky, N. A., J. Inf. Dis., 79, 96 (1946). 

'Goebbel, W. F., Olitaky, P. K., and Saenz, A. C., J. Exp. Med., 
87, 445 (1945). 


AEcidia of Barley Rust in Britain 

THE ecidium on Ornithogalum species in Europe 
has an interesting nomenclatorial history. At first 
attributed to Puccinia liliacearum Duby, it was 
recognized by Bubak' as belonging to a separate 
hetercecious rust and named by him Afcidium 
ornithogaleum. Then, in 1914, Tranzschel* demon- 
strated in both directions its connexion with the 
common brown rust of barley, Puccinia hordei Otth. 
(syn. P. anomala Rostr.). This connexion has been 
confirmed by Mains and Jackson* in the United 
States of America; but, so far as we are aware, the 
ecidium has not hitherto been found in Britain. 
According to Sydow‘, it is known to occur in Germany, 
Austria and Hungary. D Oliveira’, who repeated 
Tranzschel’s experiments and produced excidia on 
Ornithogalum by inoculation from barley, was unable 
to find the zcidia in the field in England and concluded 
that barley rust survives the English winter in the 
uredo state on barley tillers and seedlings. 

On March 14, 1948, one of us (N. Y. 8.) collected 
spermogonia on a leaf of Ornithogalum pyrenaicum L. 
in Inwood Copse near Ham Spray, below Inkpen 
Beacon, on the borders of Berkshire and Wiltshire 
within the last-named county. These may have 
belonged to P. hordei or to P. liliacearum; but their 
occurrence stimulated our interest and led to our 
asking Mrs. F. Partridge, who lives at Ham Spray 
House and was present when the leaf was collected, 
to keep a watch for wcidia. Two excidia were found 
on April 2, and on April 15 we received from her a 
consignment of thirty-two infected leaves. Twenty- 
seven of these bore spermogonia associated with 
teleutosori of P. liliacearum, five bore spermogonia 
and e«cidia but no teleutospores. From the latter, 
inoculations were made at once to seedlings of 
common barley (unnamed hybrid seed); and on 
April 23, uredo pustules were visible on the inoculated 
leaves. They became erumpent on the following day. 
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Subsequent careful search of the copse at Ham Spray 
has shown that O. pyrenaicum occurs there in two 
distinct patches. One adjoins the corner of an arable 
field which carried barley in 1947; the other lies 
between fields which carried wheat and oats respec- 
tively. The wxcidia were found only in the former 
patch ; P. liliacearum occurred in both, but mainly 
in the latter. 
While it appears probable that persistence of the 
uredo stage is the chief method by which barley rust 
overwinters in Britain, the zcidia may be important 
in two ways. In the first place, O. pyrenaicum is 
locally abundant (with a discontinuous distribution) 
in certain parts of the south and west of England 
and may be responsible for initiating local outbreaks 
of brown rust. The plant occurs in north Somerset, 
west Gloucestershire, Wiltshire, Berkshire, Bedford- 
shire, Norfolk and Sussex. Secondly, presence of the 
wcidial stage affords opportunity for hybridization 
between existing physiological races of barley rust 
and for the production of new ones. D’Oliveira was 
able to distinguish five races of this rust in England. 
We suggest that it may be desirable to survey the 
known stations of O. pyrenaicum next April to 
ascertain to what extent zcidia are normally produced 
in Britain. Other species of Ornithogalum, especially 
O. umbellatum L., should also be examined for this 
purpose. 
We are indebted to Dr. G. R. Bisby for help with 
the inoculations, and to Mrs. Partridge for her 
observations and for sending us material. 
R. W. G. DENNIS 
N. Y. SANDWITH 
Royal Botanic Gardens, Kew. 
May 26. 

‘ Bubak, Fr., Annal. Mycol., 3, 223 (1905). 

* Tranzschel, W., Mycol. Centbl., 4, 70 (1914). 

* Mains, E. B., and Jackson. H. 8., J. Agric. Res., 28, 1119 (1924). 

* Sydow, P. and H., “Monographia Uredinearum”’, 4, 287 (1924). 

* D’Oliveira, B., Ann. Appl. Biol., 26, 78 (1939). 


Velocity of Photons 

Mr. H. FLETCHER MOULTON’s paradox’ is ingenious, 
but easily resolved. The energies of two photons 
emitted at the same place are not equal if each 
energy is measured in the co-ordinate system of the 
moving body at which it is absorbed. Each observer 
measures wave-length and velocity in his own co- 
ordinate system, and deduces the frequency and 
energy to correspond. The same remark elucidates 
the ‘mystery’ of the Doppler effect ; but it must be 
remembered here that each photon does not show 
this effect. If one single photon could be received, 
it would presumably show no Doppler effect (or, 
indeed, wave-length at all—this is the classical 
deduction from photo-electric phenomena); _ the 
wave decides the probability of the photon being 
found at any given point, or the distribution of the 
photons if they are present in sufficient numbers. 

J. H. AWBERY 

11 Carlisle Road, Hampton, Middx. 
* Nature, 162, 303 (1948). 


Dr. GEORGE NOovELLO CopLey, City Technical 
College, Liverpool, states that answers to Mr. Fletcher 
Moulton’s questions are given in “A Textbook of 
Physics”, by E. Grimsehl, vol. 5, ‘Physics of the 
Atom”’, p. 240 (Blackie, 1945), where the corpuscular 
interpretation of the Doppler effect is seen to be 
analogous to that of the Compton effect. 
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A NEW INTENSE SOURCE OF 
RADIO-FREQUENCY RADIATION 
IN THE CONSTELLATION OF 

*  CASSIOPEIA 


By M. RYLE and F. G. SMITH 
Cavendish Laboratory, Cambridge 


HE discovery by Hey, Parsons and Phillips'.* of 

a variable source of radio-frequency radiation 
in the constellation of Cygnus suggested that at least 
part of the galactic radiation was due to very intense 
discrete sources. Afterwards a detailed study of this 
region was made by Bolton and Stanley*, using an 
interference system of greater resolving power ; their 
results showed that the angular diameter of the 
source was smaller than the resolving power of their 
apparatus (8 minutes of arc), and the more precise 
determination of its position enabled them to show 
that the source does not coincide with any outstand- 
ing star. In a more recent note Bolton‘ describes the 
extension of this work and the discovery of other 
discrete sources. 

The similarity between the fluctuations observed 
from the source in Cygnus and from the disturbed sun 
has suggested to both teams that the mechanism for 
the emission of intense radiation from discrete galactic 
sources is likely to be the same as that of sunspot 
emission. The results obtained by many workers 
have shown that sunspot radiation is circularly 
polarized, and it is therefore of importance to measure 
the polarization of the radiation emitted by discrete 
galactic sources. 

Recently we have carried out a series of experiments 
on a frequency of 80 Mc./s. to determine the polariza- 
tion of the radiation from the source in Cygnus. 
During the course of this work we have found a new 
and more intense source situated in the constellation 
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of Cassiopeia, as well as several minor sources having 
a smaller intensity than Cygnus. 

In our experiments we have used the radio vers'on 
of Michelson’s stellar interferometer which we hove 
previously described*:*. When making observations 
with a large resolving power, this type of interfero. 
meter has advantages over the method used by 
Bolton and Stanley, since no corrections are necessary 
for refraction in the troposphere or ionosphere. In 
order to identify the central maximum on the reeord 
we have limited the total width of the interfere:.ce 
pattern by using two aerials of considerable directivi y. 
By noting the times of the adjacent minima it is then 
possible to determine the Right Ascension of the 
source. 

It can be shown that the periodicity of the inter- 
ference pattern produced on the record by such a 
system depends on the declination (8) of the source, 
and is given by ¢, sec 3, where ¢, represents the 
period of the central interference pattern for a 
source in the equatorial plane. It may therefore be 
seen that by measuring the period of the interference 
pattern the declination of the source may be found 
from the same record, without the need for an aerial 
system having a large resolving power in a north. 
south plane. 

If the two halves of the aerial system are now 
mounted with mutually perpendicular planes of 
polarization, the system may be used to determine 
the polarization of the radiation from a galactic 
source. For a wave which is circularly polarized, the 
amplitude of the interference pattern produced will 
be the same as with the aerials parallel, but the phase 
of the pattern will be displaced by a quarter period. 
If the radiation is only partially polarized, the ampli- 
tude of the interference pattern will.be reduced, 
and by comparing the amplitudes obtained with the 
two aerials parallel and perpendicular to one another, 
it is possible to determine the degree of polarization. 
(The full analysis of a complex wave is possible by 
this method, as has already been mentioned‘.) 


September 18, 
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We have used an aerial spacing of about 0-5 km. 
at a frequency of 80 Me./s. An accuracy in Right 
Ascension of + 10 sec. should be possible with this 
system for sources as intense as that in Cygnus, 
although our accuracy has been limited by the 
accuracy of time calibration to + 20sec. The determ- 
ination of declination (8) becomes inaccurate for 
small values of 8, but for 8 greater than 30° an 
accuracy of + 20’ becomes possible. 

Observations have been made between declinations 
of 0° and + 75°. In addition to the source in Cygnus, 
a more intense source was located in Cassiopeia, the 
radiation from which has been notable for showing 
considerably smaller fluctuations than that from the 
source in Cygnus. 

Some typical records are shown in the accompany- 
ing figure (curves 1 and 3), in which the interference 
patterns produced by the sources in Cygnus (0335) 
and Cassiopeia (0640) can be seen. 

The source in Cassiopeia has been found from these 
records to have a Right Ascension of 23 hr. 17 min. 
50 sec. and a declination of 58° 0’ (1948 co-ordinates). 
The total intensity (twice the value obtained with 
aerials which accept only one component of polariza- 
tion) has been found to be 23 x 10-* watts/m.*/(c./s.), 
with ‘bursts’ of radiation having an intensity of up 
to 6 x 10°" watts/m.?*/(c./s.). The intensity of the 
source in Cygnus has been found to be 14 x 10-* 
watts/m.*/(c./s.) with ‘bursts’ of intensity up to 
20 x 10-* watts/m.*/(c./s.). The aerial system has 
not yet been fully calibrated, but although the 
absolute values of intensity may be in error by as 
much as + 30 per cent, the relative values are 
reliable. 

A less intense but more variable source in Ursa 
Major (R.A. 12 hr. 20 min., declination 58°) has been 
found to give @ maximum intensity of 5 x 10°" 
watts/m.?/(c./s.). 

The angular diameters of all the sources which have 
so far been observed are less than the resolving power 
of the apparatus (about 6 minutes of arc for the two 
intense sources). The observation of ‘bursts’ of dura- 
tion less than 20 sec. coming from the source in 
Cygnus has shown that the linear dimensions of the 
source of the variable component cannot greatly 
exceed the distance travelled by electromagnetic 
waves in 20 sec. If a source of this diameter 
(about 10’ km.) is situated at the distance of the 
nearest fixed star, the observed intensity would 
correspond to radiation from a black-body source at 
a temperature greater than 10" °K. 

Observations made with the two halves of the aerial 
system mutually perpendicular have given records 
in which the amplitude of the interference pattern is 
less than 5 per cent of that with the aerials parallel. 
Some typical records are shown in curves 2 and 4. 
The results show that, within the limits of experi- 
mental error, the steady component of the radiation 
from both sources is randomly polarized. The determ- 
ination of the polarization of the variable com- 
ponent of the radiation (see curve 4) is difficult, since 
the ‘bursts’ last for a time comparable with the period 
of the interference pattern, but a study of such 
records suggests that this component is also randomly 
polarized. 

The detection of intense radiation from discrete 
galactic bodies has suggested that the radiation is 
due to processes similar to those occurring in sunspots. 
The observation that the radiation is not circularly 
polarized, however, suggests that the mechanism is 
somewhat different, and may not involve an appreci- 
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able magnetic field in the emitting region. The 
mechanism may possibly be more nearly analogous 
to the radiation from the undisturbed sun. 

1 Hey, Phillips and Parsons, Nature, 158, 234 (1946). 

* Hey, Parsons and Phillips, Proc. Roy. Soc., A, 192, 425 (1948). 

* Bolton and Stanley, Nature, 161, 312 (1948). 

* Bolton, Nature, 162, 141 (1948). 

* Ryle and Vonberg, Nature, 158, 339 (1946). 

* Ryle and Vonberg, Proc. Roy. Soc., A, 198, 98 (1948). 


VARIATION IN MORPHOLOGICAL 
AND BIOCHEMICAL CHARAC- 
TERISTICS OF ANAEROBIC 
BUTYRIC ACID BACTERIA 
By Dr. OTTO RICHARD 


Department of Agricultural Bacteriology and Fermentation 
Biology, Swiss Federal Institute of Technology, Zurich 


N attempts to identify the butyric acid bacilli not 
liquefying gelatin present in silage-fodder, cow 
feces, milk and cheese, we generally found it very 
difficult or even impossible to determine the exact 
species of the organisms isolated. In most cases our 
freshly isolated pure cultures differed, in morpholo- 
gical and biochemical properties, from the species 
described in literature. Furthermore, one and the 
same strain, when repeatedly examined, frequently 
showed great variations with time; a certain strain, 
which behaved as a representative of the species a at 
one time, later showed the characteristics of the 
species 6. 

In order to get an idea of the variability of butyric 
acid bacteria, a great number of strains were isolated 
from various biotopes and investigated repeatedly. 
The 260 pure cultures thus examined were isolated 
from soil, green plants, silage-fodder, feces of cow 
and sheep, spoiled process cheese, green cheese of 
Glaris, Emmentaler cheese, potato-, corn-, rye-, 
chestnut-mash, and polluted water. Direct isolations 
by means of smear-cultures on glucose— yeast 
extract—meat infusion—agar and _ glucose -— yeast 
water —agar of various hydrogen-ion concentrations 
were made. In addition, enrichment media were 
employed, namely skim milk, glucose—skim milk, 
Winogradsky’s solution, glucose —meat—peptone- 
broth, corn-broth, corn-liver-broth, and pea-broth. 

So far the isolated strains have been examined for 
the following properties: (i) macroscopical appear- 
ance of the colonies on the agar media mentioned 
above ; (ii) shape and size of cells and spores grown 
in various substrates; (iii) Gram-staining and forma- 
tion of iodophilic substance ; (iv) growth and lique- 
fying power on gelatin medium ; (v) changes brought 
about in litmus-skim milk with and without glucose ; 
(vi) ability to ferment sodium lactate ; (vii) formation 
of gas and acid from different carbon sources, namely 
glycerol, sorbitol, mannitol, xylose, arabinose, rham- 
nose, fructose, glucose, mannose, galactose, sucrose, 
maltose, lactose, raffinose, inulin, dextrin, starch, and 
salicin ; (viii) changes brought about in corn-broth ; 
(ix) fixation of atmospheric nitrogen. The results of 
the present investigation are summarized below. 

In young cultures grown under strictly anaerobic 
conditions several types of colonies can be distin- 
guished. There are colonies with entire margin and 
those with crenated margin. Frequently root- and 
hair-shaped projections are formed. Some colonies 
belong to the flat type, other colonies to the raised 





464 


type. The colonies of young cultures are generally 
milky to dirty white, those of old cultures often 
yellowish or violet. Of special interest is the observa- 
tion that the ability to form slimy colonies is of 
erratic nature. On the whole, the variability appear- 
ing within one and the same strain in characteristics 
of the colonies is striking. 

Inconstancy also appears in the shape of cells and 
spores. Thus the different colonies of a strain may 
contain unswollen as well as more or less distinct 
Clostridium- or Plectridium-like rods. Even within 
one and the same colony, these more or less pronounced 
types of cells may be found in varying numbers. 
Young organisms always show motility. The spores 
are always oval and may have a central to subter- 
minal location, the latter being predominant. In 
several strains free spores with a brush-like capsule 
as described by Winogradsky' for Clostridium 
pasteurianum were observed in the phase-contrast 
microscope. Spores possessing such appendages are, 
however, developed also by strains which have 
nothing to do with Winogradsky’s organism. Special 
attention may be directed to the fact that the 
differences observed in appearance of colonies, cells 
and spores between various strains are not greater 
than those found, on repeated examination, within 
one and the same strain. 

Young cells are throughout Gram-positive. 

According to Svartz*, the formation of iodophilic 
substance by butyric acid bacteria under certain 
conditions is to be considered a property of taxonom- 
ical value. The results of the present investigation do 
not support this view, the appearance of iodophilic 
substance in the cells being of the same irregularity 
as that observed in the properties described above. 
Two strains of Clostridium butyricum iodophilum 
Svartz kindly supplied by him could not be identi- 
fied by means of the iodine reaction after having 
been mixed with our freshly isolated strains. More- 
over, it was impossible to identify the two strains as 
@ species on the basis of the properties dealt with in 
the present communication. 

All strains show excellent growth but no liquefying 
power on gelatin medium. The same was the case 
with a strain of Clostridium pasteurianum Wino- 
gradsky kindly supplied by Prof. Kluyver, Delft 
(Holland). 

All strains reduced litmus added to glucose —skim 
milk, generally within 24 hours. At the same time 
or a little later, a turbulent fermentation, that is, 
production of acid and gas, started in all cultures. 
{n skim milk without addition of glucose, however, 
quite different results were obtained. The results of a 
typical test are seen in Table 1. 


Effects produced upon skim milk by freshly isolated strains 
of butyric acid bacilli 


Table i. 


Number of | 
strains 


119 7 gas evolution and strong acid production | | 


tion) 
si ht production of gas and acid (no coagulation) | 
nly slight production of acid 
Sight production of gas without change of acidity | 
No change 


Effects 





Of particular interest is the fact that the activity 
shown by the butyric acid bacteria in skim milk is 
very inconstant, the results obtained with one and 
the same strain at different times, and even with one 
and the same cell suspension under identical condi- 


tions, varying considerably. Further, it is worth 
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noting that there exists no obligate parallelism bety. een 
the ability of the pure cultures to ferment lactos:: in 
milk and the ability to attack this carbohydrat.. jn 
peptone-meat-broth. On this point our results do 
not agree with those obtained by van Beynum nd 
Pette*, who state that strains incapable of produ: ing 
fermentation in milk do not attack lactose. he 
same authors state that the butyric acid bacilli : ay 
be divided into two distinct groups on the basi» of 
their different ability to ferment lactose and lact ite, 
Thus Clostridium tyrobutyricum van Beynum et P: 
includes the strains capable of fermenting lactate )ut 
incapable of attacking lactose, whereas Clostrid: wm 
saccharobutyricum Beijerinck is supposed to fern 
lactose but not lactate. In view of the fact 1) 
lactate fermentation is of great importance in ches 
and silage-making, it seemed of interest to test 
260 strains for lactose- and lactate-fermenting power. 
The method employed was that introduced by \ 
Beynum and Pette*. The results may be see: 
Table 2. 


Table 2. Fermentation of lactose w ond sodium lactate by butyric 


September 18, 


Total Number of strains fermenting 
‘o 
number | Lactate, | Lactate Lactose, Not lact-| of strains 


of strains | not and not | ose, not attacking 
tested | lactose lactose lactate | lactate lactate 


260 48 | 195 15 | 2 243 
| (18-5%) | (75-0%) | (5°8%) (0°8%) (93 -4°%,) 


Tota! 
number 








From the results given in Table 2 it is evident that 
most strains of butyric acid bacilli ferment lactate as 
well as lactose. A rather small number of the pure 
cultures examined attack only lactate, and a very 
small number only lactose, the former strains thus 
belonging to Cl. tyrobutyricum van Beyhum et Pette, 
and the latter strains to Cl. saccharobutyricum Beijer- 
inck. On further investigation, however, it was found 
that the specificity for lactate and lactose, respectively, 
is a highly variable property. Thus it could be 
demonstrated that strains, apparently attacking only 
lactate, ip reality possess a latent power to dissimilate 
also lactose, and vice versa. Obviously there is no 
reason for maintaining the species Cl. tyrobutyricum 
van Beynum et Pette. This statement was further 
confirmed on examining two pure cultures of this 
organism and two pure cultures of Cl. saccharobutyr- 
icum Beijerinck kindly supplied by Prof. van Bey- 
num, Hoorn (Holland). Of the former, one strain 
showed specificity for lactate. The other strain, 
however, was found to cause a vigorous fermentation 
of lactose as well as lactate. Both strains of Cl. 
saccharobutyricum attacked lactate. 

As mentioned above, the ability of the isolated 
strains to ferment carbohydrates, higher alcohols, 
etc., has been studied, this ability often being sup- 
posed to be of great importance for the classification 
of butyric acid bacilli. The results of these tests are 
shown in Table 3. 

It appears that, of the compounds tested, only 
fructose and glucose are fermented by all strains with 
simultaneous production of acid and gas. In the 
medium containing mannose, only one strain failed 
to induce fermentation. As to the ability to attack 
the other carbon sources examined, the strains 
showed great variation, some pure cultures attacking 
all or most of the compounds, other strains attacking 
only a few of them. Furthermore, it was found, on 
repeated investigation, that most of the strains, as 
regards fermenting power, showed an irregularity of 
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Fermentation of various carbohydrates, 
glucosides by butyric acid bacilli 
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Table alcohols and 


Number of strains forming 


Carbon source 


Glycerol 
Sorbitol 
Mannitol 
Xylose 
Arabinose 
Rhamnose 
Fructose 
Glucose 
Mannose 
Galactose 
Sucrose 
Maltose 
Lactose 
Raffinose 
Inulin 
Dextrin 
Starch 
Salicin 


the same type and the same extent as that found for 
the other properties examined. For example, one 
and the same strain on repeated examination of one 
and the same carbon source may show no attack, 
attack with production of acid only, attack with 
evolution of gas only, and finally, attack with 
formation of both acid and gas. 

We therefore agree with McCoy et al.‘, that it is 
impossible to use the fermenting power for the 
classification of butyric acid bacteria not liquefying 
gelatin. 

According to McCoy et al.‘ the butyric acid bacilli 
not liquefying gelatin may be divided into two 
groups, called Bacillus saccharobutyricus-type and 
Clostridium pasteurianum-type, respectively. Strains 
belonging to the former group liquefy the starch gel 
of corn-broth, whereas those of the latter group do 
not. The results obtained in examining our 260 
freshly isolated strains by means of the method 
described by the authors mentioned may be sum- 
marized as follows. Between absolutely inactive 
strains on one side, and strongly active strains on the 
other side, there are intermediate types attacking the 
gel only partially. No obligate parallelism could be 
demonstrated between starch dissimilation in corn- 
broth and the breakdown of this polysaccharide in 
peptone — meat-broth. 
attacking starch showed the same variability as that 
observed in the other properties of the strains 
examined. Thus our results do not support a classi- 
fication of the butyric acid bacteria not liquefying 
gelatin on the basis of the changes brought about in 
corn-broth. 

On examination for nitrogen-fixing power in 
Winogradsky’s solution, our pure cultures were 
found to vary considerably, qualitatively as well as 
quantitatively. A large number of strains which in 
their properties, for example, growth on gelatin 
medium, fermentation of carbohydrates, higher 
alcohols, ete., are not identical with Winogradsky’s 
organism, induce a turbulent fermentation in the 
solution without nitrogen compounds. 

From the results discussed above the conclusion 
may be drawn that it is impossible to base a reason- 
able classification of the butyric acid bacilli not 
liquefying gelatin on differences in the properties 
dealt with in the present investigation. 


'Winogradsky, S., Col. Bakt., II. Abt., 9, 43 (1902). 

'Svartz, Nanna, J. Inf. Dis., 47, 138 (1930). 

‘van Beynum, J., and Pette, J. W., Cbi. Bakt., II. Abt., 93, 198 
(1935-36). 

‘McCoy, Elizabeth, Fred, E. B., Peterson, W. H., and Hastings, E. G., 
J. Inf. Dis., 46, 118 (1930). 
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RADIO COMMUNICATION AND 
THE IONOSPHERE 


HE great strides made in the development of 

long-distance radio communication and broad- 
casting in the past ten years or so have involved the 
combined efforts of a large number of scientific 
workers, engineers and operators. These and older 
students of the subject have become aware of the 
fact that the transmission of radio waves to distances 
beyond the horizon and even right round the earth 
is Only possible because of the existence of the 
ionosphere, which is that portion of the earth’s 
atmosphere which becomes electrically conducting by 
ionization chiefly under the influence of ultra-violet 
radiation from the sun. But while this conducting 
region reflects radio waves and so returns them to the 
earth at a distant point, it does not behave as a 
simple metallic reflecting sheet in the same position 
at all times and seasons. It is rather in the nature 
of a series of partially conducting layers, one above 
the other, each varying in height and conductivity 
with time, and the lower ones sometimes shielding 
the upper ones from radio waves transmitted up- 
wards from the earth’s surface. 

On account of the somewhat complicated nature 
of this subject, it was found necessary during the 
War to provide, in a suitable booklet, a background 
knowledge of the fundamental principles of the trans- 
mission of radio waves through the ionosphere for 
those interested in short-wave communication. Such 
a book was written by Mr. G. Millington of the 
Marconi Wireless Telegraph Company on behalf of 
the Inter-service Ionosphere Bureau and at the 
suggestion of the Admiralty. It was extensively 
used by Service Departments during the War, and 
it seemed to the Admiralty and the Department of 
Scientific and Industrial Research that the informa- 
tion it contained should be made more widely avail- 
able for radio technical workers and students. It 
has therefore now been reprinted with only slight 
modification as “Radio Research Special Report No. 
17—Fundamental Principles of Ionospheric Trans- 
mission”’ (published for the Department of Scientific 
and Industrial Research by H.M. Stationery Office, 
ls. 6d. (U.S.A., 55 cents), by post ls. 8d.). 

This report describes the main properties of the 
ionosphere as @ medium in which radio waves from 
a@ transmitting station are bent or reflected back to 
a distant receiving station. The effect of the angle 
at which the waves are projected from the earth 
toward the ionosphere is described, together with the 
influence of sunlight on the transmission, with its 
resulting possibilities for communication. The text is 
of a descriptive theoretical nature, and the use of 
mathematics has been kept to a minimum so that the 
treatment can be followed by as wide a circle as 
possible of those interested in this subject. 

The book is primarily meant for those who can 
supplement the reading of it by attending a training 
course, and perhaps even more for those whose task 
it is in these days to conduct such courses, and who 
until now have been handicapped by the lack of any 
book of the scope of the present one. No reference 
is made to actual experimental results, such as the 
values of the heights and critical frequencies of the 
ionospheric layers, and the diurnal and seasonal 
variations of these values. The publication admirably 
fulfils, however, its intended purpose of providing a 
basis for appreciating and understanding the practical 
results that can be found elsewhere. 
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SOCIAL MEDICINE OF OLD AGE 


HE Trustees of the Nuffield Foundation have 

published a report on the social medicine of old 
age prepared by Dr. J. H. Sheldon in a survey of a 
random sample of 477 old people*. His object was 
“to discover the medical and mental condition of 
old people living at home, and the stresses and 
strains to which both they and the younger people 
caring for them may be subject”. The survey forms 
an appendix to the report entitled “Old Age”, pub- 
lished by a Survey Committee under the chairmanship 
of Mr. Seebohm Rowntree. Wolverhampton was one 
of the towns covered by the Rowntree Report, and 
the same sample of people has provided the material 
for the new survey. The town, which has a population 
of 150,000, was selected because it was large enough 
to ensure a fair mixture of all income classes and 
sufficiently compact to enable the compiler to under- 
take the amount of visiting involved. Old age for 
the purposes of the survey has been taken to begin 
at sixty for women and sixty-five for men. The 
sample was obtained from the register of ration cards, 
every thirtieth name in the selected age group being 
included in the survey. 

The earlier chapters of the report deal with what 
the author describes as the natural history of old 
age, and cover an assessment of the old person’s 
health, ability to move about, the nature and extent 
of any illness, susceptibility to loneliness, extent of 
dependence on others for nursing care, shopping, 
housework and cooking, difficulties in climbing stairs, 
queueing, moving among traffic or in the dark and 
liability to fall. The analysis of the physical state of 
the subjects was based on a case-history supplied by 
the subjects themselves and by relatives, or in some 
cases by their general practitioners. No clinical 
examination of the subjects was possible, and for 
this reason the data permit no very accurate estimate 
of the nature of any existing disability. In particular, 
no precise evaluation can be made of the diseases 
and functional impairments which are specific to old 
age, or of the contributory factors involved in the 
phenomenon of senescence. The remainder of the 
report makes a valuable analysis of the ecology of old 
age; that is, its relation with the rest of the com- 
munity, and the mutual stresses and strains set up. 

One of the important points which emerges is 
the fundamental importance of the family in the 
social biology of old age. The problems of old people 
in the mass are domestic rather than institutional. 
The author favours the provision of temporary hostel 
accommodation which would enable those normally 
responsible for their care to obtain occasional relief. 
Another aspect which is referred to is the provision 
of old people’s dwellings specially designed and care- 
fully sited in building schemes of the future. The 
possibility of living in the environment to which they 
are accustomed, of having something to do, and of 
being still able to feel necessary to the world are of 
the greatest importance to old people, and may help 
to explain why, the mental level of old people living 
in their homes appears to be so much better than 
that of those living in institutions. The sense of 
loneliness of old people and the disabilities which 
are inherent in old age are most successfully mitigated 
where children or relatives live in close proximity. 


*The Social Medicine of Old Age: Report of an Inquiry in 
Wolverhampton. By Dr. J. H. Sheldon. (Survey Committee on the 
Problems of Agei ng and the Care of Old People: Medical Sub- 
Committee on the Causes and Results of Ageing.) (Published for the 
Trustees of the Nuffield Foundation.) Pp. x +240. (London: Oxford 
University Press, 1948.) 5s. net. 


NATURE 


1948 Vol. 142 


This mode of life seems most satisfactory to both 
generations since it enables the old people to preserve 
their independence and the married children to live 
a separate life, while at the same time ensuring that 
help is at hand in time of need. There is, however, 
a darker side to the picture. Many old people, 
especially women, were found to be carrying & burden 
in the management of the home, and in some cases 
in the nursing of a sick husband, which was clearly 
beyond their capacity. In other cases the care of 
aged parents imposes @ strain on the younger genera. 
tion which is almost intolerable. 

The findings of the report are not necessarily 
applicable to other towns, and no final conclusions 
can be drawn from the data which have been obtained, 
Nevertheless, the report is of value in directing atten. 
tion to the kind of problems which besets old age and 
in indicating some of the ways in which these prob. 
lems can be met. In a population such as that of 
Great Britain, where the age distribution is moving 
upwards, there is a clear need for further study of 
old age. 


September 18, 


RECENT RESEARCHES ON FOOD 


HE first report of the Food Investigation Board 

since 1938 has only recently appeared*; but 
readers of scientific journals have been able to follow 
the work that has been done through the publication 
of separate papers on particular aspects of the work. 
The public in general has had a close acquaintance 
with the results of the work—if not of the work 
itself—in the war-time dehydrated foods and the 
special packagings that were adopted. Probably, 
however, few of those who complained about their 
dried egg and their household milk realized the amount 
of work that had gone into making it possible for us 
to have these foods at all. Here now is a chance 
for them to learn something of what was done on 
their behalf, for the successful application of the 
research findings was the result of close co-operation 
between the Board and the Ministry of Food. 

The present report includes a summary of the work 
done during the years 1940-45 and a more detailed 
report for 1946, when the urgency of the war years 
had lessened and it was possible to resume ‘“‘a more 
balanced and diversified programme of research 
which includes a fair proportion of longer range and 
more fundamental studies”. This year also saw the 
reopening of the two ‘market’ laboratories, at 
Smithfield and at Covent Garden. The Torry 
Fisheries Research Station had been active through- 
out. 

During the war years problems connected with the 
dehydration of foodstuffs and their subsequent use 
took first place—of necessity, since smallness of bulk 
was of particular importance in transport and storage. 
Now, however, there is opportunity once again to 
study such matters as the ripening and storage of 
fresh fruit and vegetables, the smoking and salting of 
fresh fish, freezing techniques and the composition 
of fresh carcases. 

The work of the Food Investigation Board covers 
a multitude of problems arising from the processing, 
packaging, transport and storage of foodstuffs. 
Already we are a far cry from the priraitive producer- 
consumer community whose diet is subject to very 
marked seasonal variations and shortages. All the work 


* Food Investigation, 1940-46. Department of Se and 
Industrial Research. Pp. 42. (London: H.M.S.0., 8.) 
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described in this report exemplifies man’s increasing 
control over his environment and heralds a time 
when all foods will be available at all times and 
always in their most palatable and nutritional forms. 
(It will make life easy for the dietitians, but I wonder 
if it may not prove a little dull !) 

However, that time is not yet, and meanwhile 









ur den 
ases [J much of importance is being discovered. It is only 
learly [J to be expected, in view of the variety of problems 
ire of that have to be tackled, that progress towards their 
era. solution is sometimes held up by lack of data on 
some fundamental issue. But a glance over the titles 
sarily [& of the papers which have been published shows that 





even under war-time conditions these additional 
problems were tackled as they came, and in many 
cases & considerable advance was made in our under- 
standing of the chemistry and physics of biological 
rocesses. 

One of the most interesting points of advance— 
and the one which seems to have attracted most 
attention from other workers—was “the discovery of 
the reversible formation of starch from glucose-1- 
phosphate’. A preliminary report on this work 
appeared in Nature of March 23, 1940, p. 451. No 
less important, however, are the contributions in 
other fields: the study of mucoproteins, of the 
chemical changes accompanying the development of 
rigor mortis, the general problem of the denaturation 
of proteins, the characterization of the components 
of connective tissue, the cause and cure of the lessen- 
ing in biological value of milk powder stored with 
too high a moisture content. 

None of this work is reported in full in this pub- 
lication. For details the reader must refer to 
individual papers published in various scientific 
journals (references are given in full). This report is 
merely the outline picture ; but worthy of attention 
at that. It is a good example of science applied for 
the benefit of mankind and of the value of close 
co-operation between the scientific worker in the 
laboratory and the trader and administrator in the 
field. This co-operation was largely brought about 
by the urgent needs imposed by war-time conditions ; 
it is to be hoped that it may still be maintained now 
that the need is less obvious than it was. 

M. W. Grant 
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WORLD ECONOMIC SURVEY 


HE broadsheet ‘‘World Economic Survey”’, issued 

as No. 283 by Political and Economic Planning, 
gives a very useful and concise summary of two large 
and valuable reports produced by the Department 
of Economie Affairs of the United Nations Organ- 
isation. This Department is carrying on the essential 
functions of the Economic, Financial and Transit 
Department of the League of Nations, which issued 
almost as its swan song the ‘““World Economic Survey, 
1942-44”. The comprehensive picture which that re- 
port gave of the world economic situation on the 
eve of victory was supplemented by two other reports, 
“Commercial Policy in the Post-war World” and 
“The Cause and Control of Inflation’, the former 
reviewing the problem of post-war trade policies and 
trade relationships and the latter monetary ex- 
perience in Europe after the First World War, which 
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Council and the Economic Commission for Europe, 
which it is the prime purpose of the two new reports 
to provide. These reports, “Economic. Report : 
Salient Features of the World Economic Situation 
1945-1947", with a subsequent supplement, and 
“A Survey of the Economic Situation and Prospects 
of Europe’, are also intended to find their way into 
the universities and libraries, and the summary pro- 
vided by P.E.P. will indicate to the industrialist the 
extent of the assistance they can give them as well 
as the economist and research worker. 

The European survey provides the more precise 
and detailed body of information ; the most notable 
feature of the industrial progress of the European 
countries is the extent to which recovery was retarded 
in 1947. Agricultural recovery since 1945 has been 
less satisfactory than in the corresponding period 
after the First World War, and the volume of food 
imports into Europe was running in 1947 at about 
10 per cent below the pre-war level. The scanty 
evidence available suggests that, in Europe as a 
whole, industrial output per man-hour was lower than 
before the War. The foreign trade of European coun- 
tries expanded only moderately in 1947 after a rapid 
recovery in 1946, and an unsatisfactory feature was 
the sharp decline in intra-European exchanges of 
food, coal and other essential goods, while trade in 
luxury products increased. Little hope is entertained 
that imports of foodstuffs and raw materials can be 
reduced below pre-war levels, and restoration of 
equilibrium in Europe’s external balance of payments 
will require a concentrated effort over a period of 
years. Success depends on the conquest of open or 
suppressed inflation, the restoration of trade within 
Europe to pre-war levels and a further expansion of 
production of the right kind of goods. The survey 
concludes that, given the continuation of the present 
high levels of employment, the prospects of attaining 
the existing production targets for the early 1950’s 
are not unpromising, provided that intra-European 
trade and credit arrangements can be developed 
sufficiently to permit a more rational utilization of 
European resources, and that financial difficulties do 
not interrupt the flow of overseas supplies. 

As regards the rest of the world, while the popula- 
tion is almost 10 per cent greater than ten years 
ago, food production is still well below pre-war levels, 
and even if the high hopes for harvests in 1948 are 
realized, serious deficiencies will remain. Reduction 
in livestock population is adversely affecting soil 
fertility and crop yields. Latin-American countries 
have all suffered from inflation, and the high prices 
of foodstuffs have lowered the standards of living of 
many of the inhabitants. Prospects for output and 
exports of primary commodities other than food in 
Asia and the Far East are still not very bright, and 
production, transport and administration will have 
to be improved greatly before Far Eastern foreign 
trade is likely to meet the needs of the situation. 
Areas of Africa which suffered heavily during the 
War have made marked recoveries, although agri- 
cultural output has tended to lag behind the increases 
in population. Apart from cereal shortages, Africa’s 
most serious problem is the shortage of textiles. The 
level of industrial production in Australia and New 
Zealand has been high, but both countries are suffer- 
ing from shortage of dollars. Both are anxious to 
continue industrialization, but to do this must pro- 
mote a high level of immigration. The survey also 
throws a little light on the disruption of Soviet 
economy by the War, and the extent of its recovery. 
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FORTHCOMING EVENTS 


Tuesday, September 2!—Thursday, September 23 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
S.W.1).—Conference on “Biology and Civil Engineering’. 

INSTITUTE OF PETROLEUM int S mesting with the INSTITUTE OF 
FUBL, at the University, Edg Birmingham).—Conference on 
“Modern Applications of Liquid Frocks" 


Tuesday, September 2|—Friday, September 24 


INSTITUTION OF NAVAL ARCHITECTS (at the Royal Society of Arts, 
= Adam Street, Adelphi, London, W.C.2).—London Autumn 
eeting. 


Thursday, September 23 


ROYAL INSTITUTE OF CHEMISTRY (at the Technical Institute, Darnley 
Road, Gravesend), at 8 p.m.—Dr. T. W. Parker: “‘Estimation of 
Durability of Building Materials”’. 


Thursday, September 23—Saturday, September 25 


FARADAY Soctety (at Ashorne Hill, near Leamington Spa).- 
General Discussion on “The Physical Chemistry of Process Metallurgy’’. 


Friday, September 24 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, ROAD 
RESEARCH LABORATORY (in association with the GLasGoW AND 
DISTRICT ASSOCIATION OF THE INSTITUTION OF CIVIL ENGINEERS, 
the ScoTrisH BRANCHES of the INSTITUTION OF MUNICIPAL ENGINEERS 
and the County Surveyors’ Soctety, and the ScorTTisH joumase 
PREVENTION COUNCIL, at the Royal Technical College, G . 
at 10 a.m.—Conference on “Road Research’ 

BIOCHEMICAL Society (in the Department of Biochemistry, The 
University, Sheffield), at 11.30 a.m.—Scientific Papers. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT LECTURERS (2) IN ENGINEERING—The Registrar, The 
University, Manchester 13 (September 24). 

SENIOR TECHNICIAN IN THE DEPARTMENT OF PATHOLOGY—The 
Secretary, Marischal College, Aberdeen (September 30). 

ASSISTANT TO THE CHIEF OFFICER OF THE OFFICIAL SEED TESTING 
Station for England and Wales, and a Crop RECORDER—The Secre- 
tary, National Institute of Agricultural Botany, Huntingdon Road, 
Cambridge (September 30). 

CHAIR OF PATHOLOGY in the University of Adelaide—The Secretary, 
Universities Bureau of the British Empire, 32 Woburn Square, London, 
W.C.1 (September 30). 

PRINCIPAL SCIENTIFIC OFFICER or SENIOR SCIENTIFIC OFFICER 
(Mathematician) IN THE DEPARTMENT OF ATOMIC ENERGY, Risley, 
Lancs.—The Ministry of Labour and National Service, Technical and 
Scientific Register, K Section, York House, Kingsway, London, W.C.2, 
quoting A.312/48A (September 30). 

ASSISTANT LECTURER IN BIOCHEMISTRY—The Registrar, King’s 
College, Strand, London, W.C.2 (September 30). 

LECTURER IN BIOCHEMISTRY in the Technical Education Branch 
of the Department of Public Instruction of New South Wales— 
The Agent-General for New South Wales, 56 Strand, London, W.C.2 
(September 30). 

SENIOR LECTURER IN Puysics in the Leeds College of Technology 
zee — of Education, Education Department, Leeds 1 (Octo- 

r 2). 

Sentor ScigENTIFIC OFFiceRS (with sound knowledge of emission 
spectroscopy or electronics, or radiation chemistry), and SENIOR 
EXPERIMENTAL OFFICERS (well experienced in spectro-chemical or 
other modern methods of analysis), in the Chemical Inspectorate 
(Atomic Energy), 7 of a mah for ym work involving 
modern physico-chemi Civil Service 
Commission, Scientific pam 27 = —R. io ‘London, 5.W.1, 
quoting No. 2281 (October 7 

SENIOR ORGANIC CHEMIST, Sosnen RESEARCH CHEMISTS (3), and a 
CHEMICAL ENGINEER, for the British West Indies Sugar Research 
Scheme—The Secretary, Imperial College of Tropical Agriculture, 
Grand Buildings, Square, London, W.C.2 (October 9). 

LECTURER IN AGRICULTURAL BACTERIOLOGY, and a LECTURER IN 
AGRICULTURAL ZOOLOGY—The Secretary, Seale-Hayne Agricultural 
College, Newton Abbot, Devon (October 16). 

PSYCHOLOGIST (non-medical)—The Establishment Officer, Prison 
Commission, Horseferry House, Dean Ryle Street, London, 8.W.1 
(October 16). 

CuarrR oF ZooLoey, the CHAIR OF BoTaNy, and a LECTURESHIP 
IN Puystcs, at Raffles —— Singapore (University of Malaya) 
The Secretary, Inter- ae ‘y Council for Higher Education in the 
Colonies, 8 Park Street, W.1 (October 30). 

SENIOR LECTURER IN ‘eant at the er England University 
College (University of Sydney), Armidale, N.8.W.—The Secre 
Universities Bureau of the British Empire, 32 Woburn Square, London, 
W.C.1 (October 31). 

READERSHIP IN CHEMISTRY at the Royal Cancer Hospital—The 
Academic Registrar, University of London, Senate House, London, 
W.C.1 (November 3). 

TuToR tN SoctaL Case WorK in the Department of Social 
Studies, University of Sydney—The Secretary, Universities Bureau 
of the British Empire, 32 Woburn Square, London, W.C.1 
(November 30). 

CHAIR OF NATURAL History in the United College, St. Andrews— 
The Secretary, The University, St. Andrews (January 31). 
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e charge of analyti laboratory—The D pe | 
British Paper and Board Industry Research Association, St. Wi: § 
stant 


Welcomes Road, --—gh Surrey. 
technical research a- 
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Chemis: mt, The University, Edgbaston, Birmingh.in 16, 
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Governor, Mount Vernon Hospital and the Radium Institute,  . 
wood, Middx. 

GEOLOGISTS and a in the Australian Bureau of \\ ineral 
Resources, Geology and ysics—The Australian Scicntifie 
Research Liaison Office, Africn ouse, Kingsway, London, W.(.2. 

RESEARCH CHEMIST for biochemical work on mental prot ‘lems 
related to the nervous system—The Director, Neuro-Psyc)hiatrie 
Research Centre, Whitchurch Hospital, Cardiff. 

NUTRITIONAL ‘ADVISER for service with the Control Commission 

Germany—The London Appointments Officer, 1-6 Tavistock 
| a London, W.C.1, quoting F.B.76. 

LECTURER IN AGRICULTURE—The Secretary, Seale-Hayne Agri 
cultural College, Newton Abbot, Devon 

ASSOCIATE PROFESSOR OF ELRCTRICAL ENGINEERING—The Elec trical 
Engineering Department, College of Engineering, University of 
Tennessee, Knoxville, 16, Tenn., U.S.A 

LECTURER or ASSISTANT IN Botany, with special quali 
fications in Cytology—The Registrar, a4 College, Exeter. 

ASSISTANT GOVERNMENT CHEMIST in Nigeria, for duties in con- 
nexion with water supply investigation—The Director of Recruitment 
(Colonial Service), Sanctuary Buildings, Great Smith Street, London, 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Contemporary Issues. (Quarterly.) Vol. 1, No. 1, Summer 1948, 
Pp. 80. (London : Contemporary Press, 1948.) 2s. ; 8s. perannum. [157 
R.G.S. Research Series. No.1 : < cal Research on the North 
athatie Coasts. By ans W Pp. iii+83. (Lon 
don : Royal Geographical Society, and John Murray 1948.) 7s. 6d. [157 
United Nations Economic and Social Council: \—— and 
Employment Commiasion, Sub-Commission on Economic Deve eloome 
Second Session. A Survey of the Technical Assistance available for 
Ecoromic Development in the United Nations and the a 
Agencies. (Prepared by the Secretariat.) Pp. 62. (London: 
Nations Information Centre, 1948.) [157 
Personal Recollections of the Nobel Laureation Festival of 1947. 
By Dr. R. B. G. Armattoe. Pp. 62. (Londonderry: Lomeshie 
Centre, 1948.) Ss. 6d. [157 
B.1.0.8. Overall Report No. 3: The Timber Industry in Germany 
during the Period 1939-1945. Pp. 16. (London: H.M. —e 
Office, 1948.) 6d. net. 15 
British Standard 904:1948. Dimensions of Instrument Jeude. 
Pp. 12. (London: British Standards Institution, 1948.) 2s. net. (157 


Other Countries 


List of Scientific Papers published in the Middle-East. Pp. 37. 
(Cairo: UNE ry Science Co-operation Cie 1948.) [286 

of the Zoological Society of . Vol. No. 1 

March 1948. Pp. 78. (Caleutta : ical Society of Bengal, 1948. 
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Columbia-Presbyterian Medical Center. The Department of Medi- 
cine, 1921-1947. By Prof. Walter W. Palmer. ii +30. (New 
York : Columbia-Presbyterian Medical Center, 1948.) (296 


Peters, H. 


Catalogues 


Books on Archaeo! and Folklore, Arts and Crafts, Atlases and 
eee, ‘Bibliography, —— History ., ofGatalosve No. 690.) 
Pp. 1 (London : is Edwards as Lea. 


aeticuleted” hore 
(Publication Noe 27.) Pp. 8. (London y tHE 
A Selection , 4 LL Books on @ Great V: 
Bernard Quari 


(No. 657.) Pp. 80. (London: tch 
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(Watford: Wild- Electric Furnaces, L 
Microscopical Preparations. ( ‘a’.) 
Section L: Collections of Slides in Botany, 


Cytology, Geology, etc. Pp. 40. (Manchester : titers and Garnett, 
Ltd, 1948.) 


Meteorological and Scientific Instruments. (Catalogue No. 684.) 
Pp. 144. (London: C. F. Casella and Co., Ltd., 1948.) 
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